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MR. JOSEPH WHITWORTH, C.E., F.R.S. 

(With a Portrait.) 

This eminent Mechanician was born at Stockport, on the 21st 
December, 1803. He received his early education from his 
father, who kept a day and boarding school. At the age of 
twelve years, he attended Mr. Vint's Academy, at Idle, near 
Leeds, where he remained for eighteen months. He then went 
to an uncle in Derbyshire, who was a cotton-spinner, with whom 
he spent four years and a half, and learned to work the various 
machines employed in that branch of industry. At the age of 
eighteen he went to Manchester, and made himself practically 
acquainted with the manufacture of cotton machinery in the 
works of Messrs. Crighton and Co., and others. In 1826 he went 
to London, and worked for some time at Messrs. Maudslay's, and 
at Messrs. Holtzapfel's. He was also with Mr. Clement, who 
was engaged in the construction of Mr. Babbage's Calculating 
Machine. 

In 1833 Mr. Whitworth commenced business in Manchester, 
under the firm of "Joseph Whitworth and Co.," as a maker 
of engineers* tools ; which firm has gained a world-wide repu- 
tation, and is still in full activity. Here he devoted his abilities 
to the attainment of greater accuracy in mechanical work. In 
1840 he read his paper " On the Preparation of Plane Metallic 
Surfaces," at the meeting of the British Association at Glasgow. 
The universal adoption of the system described and advocated in 
this paper inaugurated a new era in the history of mechanical 
science, and rendered possible a degree of accuracy that had 
hardly been imagined before. In the meantime, Mr. Whitworth* s 
attention had been drawn to the desirability of introducing an 
uniform system of screw-threads. At that time almost every 
engineer had his own form of thread and pitch ; the nuts made 
by one maker would not fit the screws made by another j and 
the annoyance and loss entailed by this want of system can only 
be fully realized by those who were actively engaged in the busi- 
ness before Mr. Whitworth* 8 system was fully introduced. The 
orderly and methodical mind of Mr. Whitworth could not tolerate 
such a state of disorder. After considerable research and many 
experiments, he arranged an uniform system of pitches, and 
determined the best form and angle for the thread. The results 
of these labours were embodied in a paper " On an Uniform Sys- 
tem of Screw-Threads," communicated to the Institution of 
Civil Engineers in 1841. The system is now universally adopted, 
and is inseparably connected with Mr. Whitworth' s name. 

Other questions of public interest did not fail to attract Mr. 
Whitworth' 8 notice, and to engage his attention. About this tuna 
he brought out his " Street- Sweeping M.achme " -wVusftx. -««a 
speedily introduced in Manchester, London, Bkinin^J&am, «a&. 
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other large towns, where it proved of great efficiency, and con- 
tributed to popularize the inventor's fame. Meanwhile, Mr. 
Whit worth' s attention was continually directed to the devising of 
new mechanical tools, or to the perfecting of those already de- 
signed. His efforts were directed, first, to accuracy of work- 
manship, then to economy of labour. The duplex lathe, and the 
reversing tool of the planing machine, and the standard gauges 
of size were the fruits of his labours between 1840 and 1850. At 
the Great Exhibition of 1851, Mr. Whitworth exhibited such a 
collection of engineers' tools, remarkable for the excellent work- 
manship and admirable design, as had never before been brought 
together; and demonstrated the great advances that had been 
made during the past ten years. He then exhibited the Measur- 
ing Machine designed by him, in which the sense of touch 
was employed, instead of that of sight ; and by which he 
was enabled to detect differences of only one-millionth of an 
inch in extent. For this machine Mr. Whitworth received the 
Council Medal. In 1853, he was appointed one of the 
Royal Commissioners to the New York Exhibition ; and on 
his return, in 1854, he drew up a special report on American 
manufactures, which was presented to Parliament by command 
of Her Majesty. In 1854, Lord Hardinge, the then Com- 
mander-in-Chief, requested Mr. Whitworth to undertake the 
requisite researches in order to determine the proper construction 
of rifle-barrels. This Mr. Whitworth undertook to do, on condi- 
tion that a covered experimental gallery, 500 yards in length, 
should be erected in his grounds near Manchester. This was done 
in 1855, and Mr. Whitworth at once entered upon a series of 
experiments, from which he deduced the proper form of the pro- 
jectile, and the principles which govern the construction of a 
perfect rifle-barrel. Subsequent experience has proved the accu- 
racy of these deductions ; and the data laid down by Mr. Whit- 
worth have been gradually approximated to in almost all rifles 
and systems of artillery. In 1857, the first complete rifle 
made by Mr. Whitworth was fired at Hythe, in the presence of 
Lord Panmure, the Secretary of State for War, and his staff. 
The " figure of merit " (or the average distance of each shot, from 
bhe centre of the group) obtained at 500 yds. range, was 4£ in. 
No " figure of merit" under 27 in. had previously been obtained 
with any rifle. So complete had been Mr. Whitworth' s investiga- 
tions, and so accurate his calculations, that this figure of merit 
of 4i in. has never yet been surpassed with any rifle fired in the 
open air. 

The principles thus discovered and enunciated by Mr. Whit- 
worth for the manufacture of rifle-barrels were equally appli- 
cable to all calibres of artillery. This fact was at once re- 
cognized by Lord Hardinge, who was so much impressed by the 
shooting that he witnessed in the gallery, on the occasion of his 
visit to Manchester, that he requested Mr. Whitworth to rifle 
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some brass field-guns on his polygonal principle. This Mr. Whit- 
worth undertook to do : some 6, 9, and 12-pounder brass field- 
guns were accordingly rifled, and the results obtained with them 
fully confirmed the expectations awakened by the success with the 
rifle. In 1858, Mr. Whitworth also rifled a 68-pounder cast-iron 
gun-block on his plan, and with this gun he fired a 68 lb. solid 
shot through a 4 in. armour-plate, fixed on the side of H.M.S. 
Alfred. This was the first instance in which iron armour-plates 
were completely penetrated. In 1862, Mr. Whitworth inaugurated 
another great advance in artillery by firing his patent flat-fronted 
steel shell through a target representing the side of the Warrior. 
This shell weighed 131 lbs. ; it ocntained a bursting charge of 
3£ lbs. of powder, and pierced a 4£ in. iron plate, backed up 
with 18 in. of teak. Mr. Whitworth was the first to demonstrate 
the advantages of the flat-fronted projectile, both for penetrating 
armour-plates at varying angles, and also for penetrating under 
water. He also first demonstrated the possibility of exploding 
armour-shells without the use of any kind of fuse. 

Of late years Mr. Whitworth' s energies have been directed to 
the perfecting of a material suitable for the construction of rifled 
guns of the largest calibre ; and it is to his successful efforts in 
this direction that the results lately obtained with one of his 
9-inch guns at Shoeburyness, are in great measure due. This 
gun has been found capable of firing a projectile weighing 310 lbs., 
with a charge of 50 lbs. of powder ; and with it the unparalleled 
range of 11,243 yards has been obtained. 

Mr. Whitworth was elected a Fellow of the Royal Society in 1857 ; 
next the degree of LL.D. was conferred upon him by the Senate 
of Trinity College, Dublin ; and the same year he was honoured 
with the degree of D.C.L., by the University of Oxford. At the 
Exposition Universelle at Paris, in 1867, Mr. Whitworth exhibited 
a fine collection of engineers' tools, and also of his rifled ordnance 
and projectiles. This exhibition attracted great attention, and 
fully maintained the high character of all Mr. Whitworth's pro- 
ductions. In consideration of the eminent services rendered to 
the cause of industry and science, one of the five " Grand Prix " 
given to England was conferred upon Mr. Whitworth. In 
September, 1868, at the visit of the Emperor of the French to 
the camp of Chalons, one of Mr. Whitworth's field-guns which 
was being tried there was fired before His Imperial Majesty, 
who subsequently expressed his sense of the services Mr. Whit- 
worth had rendered on the subject of artillery by conferring upon 
him the distinction of the Legion of Honour. 

We have much pleasure to add that the Council of the Society 
of Arts have awarded the Albert Gold Medal to Mr. Whitworth 
" For the invention and manufacture of instruments of measure- 
ment and uniform standards by which the production of machinery 
has been brought to a degree of perfection hitherto unap- 
proached, to the advancement of aits, manufactures, and com- 
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merce." This Medal was instituted to reward " distinguished 
merit in promoting arts, manufactures, or commerce," and 
among the recipients in former years have been Sir Rowland 
Hill, Professor Faraday, and Messrs. Cooke and Wheats tone. 

The munificence with which Mr. Whitworth has bestowed 
the sum of £3,000 a year upon the perpetual encouragement of 
young students of mechanical and engineering science, remains 
to be recorded. By this plan he proposes to devote this sum to the 
foundation of thirty scholarships of £100 each, to be held either 
for two or three years, ten of which scholarships are to be competed 
for and awarded in May, 1869. This part of the scheme is left sub- 
ject to any modification deemed fit, after the first batch of Whit- 
worth scholars are elected. The competition will be open to all 
Her Majesty's subjects, whether of the United Kingdom, India, or 
the Colonies, not exceeding twenty-six years of age, and of sound 
bodily constitution. The subjects in which they will be examined 
are twofold — namely, sciences and handicrafts. The maximum 
number of marks obtainable by knowledge of the prescribed 
theoretical subjects will be about equal to the maximum obtain- 
able by the most skilled workmanship ; but a practical acquain- 
tance with a few simple tools will be required of all the 
candidates. No candidate will obtain a scholarship who has not 
learned to use one or more of such tools as the axe, the saw, the 
plane, the hammer, the chisel, the file, and the forge ; while none 
will succeed who has not shown a satisfactory knowledge of 
elementary mathematics and mechanics, practical geometry, 
both plane and perspective, and freehand drawing. The first 
competition will be in the following theoretical subjects : 
Mathematics (elementary and higher), mechanics (theoretical 
and applied), practical plane and descriptive geometry, and 
mechanical and freehand drawing, physics and chemistry, including 
metallurgy. And in the following handicrafts : smiths' -work, 
turning, filing and fitting, pattern-making and moulding. The 
examinations are to be conducted by such persons, and in such 
place and manner, as the Committee of Council may appoint ; but 
Mr. Whitworth himself, with the aid and advice of his friends, 
who are practically conversant with manufacturing industry, 
will arrange what shall be the examination in the use of 
tools. 

The students in the enjoyment of the full allowance of £100 
a year will be enabled, within certain limits, to use their own 
free discretion in the mode of carrying on their subsequent 
education. Mr. Whitworth only stipulates that the successful 
candidates should be required to spend the period of holding the 
scholarship in the further satisfactory prosecution of the studies 
and practice of mechanical engineering, and pursue their studies 
according to the spirit of the endowment, making periodical reports 
of them. If the student wish to complete his general education 
instead of continuing his special scientific study, he may be 
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permitted to do so. He may go to the universities or colleges 
affording scientific or technical instruction, or he may travel 
abroad. 

The Committee of Council on Education have acceded to the 
request made by Mr. Whitworth that the Science and Art 
Department may conduct the necessary examinations and cor- 
respondence. Their Lordships will also give every assistance in 
their power to secure the success of the scheme which Mr. Whit- 
worth supports with such patriotic munificence. Mr. Whitworth 
also suggests, for the consideration of the Committee of Council 
on Education, whether honours in the nature of degrees might 
not be conferred by some competent authority on successful 
students each year; thus creating a faculty of industry analogous 
to the existing faculties of Divinity, Law, and Medicine. Mr. 
Whitworth is of opinion that such honours would be a great in- 
centive to exertion, and would tend in a considerable degree to 
promote the object he has in view. The writer expresses a hope 
that the Government will provide the necessary funds for endow- 
ing a sufficient number of Professors of Mechanics throughout 
the United Kingdom. As the scholarships scheme could only 
come into full operation by degrees, Mr. Whitworth proposed 
to create at once, from the fund ultimately available for the 
scheme, sixty exhibitions or premiums, of the value of £25 each, 
tenable until April, 1869, and placed them at the absolute dis- 
posal of the governing bodies of several educational institutions 
and towns which he named, in order that they might award them, 
to youths under twenty-two years of age, who are thus aided 
to qualify themselves, and have undertaken to compete for the 
scholarships of £100 in May, 1869. 
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THE WHITWORTH GUN AT SHOEBURYNESS. 

With a new Whitworth Gun, at Shoeburyness, has been ob- 
tained the longest range on record. The piece of ordnance in 
question is a 9-in. steel-rifled 310-pounder gun, weighing 14 tons 
8 cwt. ; breech preponderance, 6i cwt. ■ length of bore, 14006 in.; 
over all, 163*80 in. ; calibre, major axis, 9*025 in. ; minor axis, 
8*250 in. ; rifling, Whit worth's hexagonal, spiral uniform, one turn 
in 171 in. Yent through the cascable in prolongation of centre 
of axis, the hole being covered with a metal tube-catcher for 
naval service. The gun is constructed on the built-up system, 
the inner tube being of Firth's steel, the same as the Woolwich 
guns. This is covered by a second steel tube, over the rear por- 
tion of which is a steel jacket. Over this again are two jackets 
of Whitworth metal, or steel, compressed by hydraulic pressure. 
This metal can be made of any degree of hardness or ductibility, 
and Mr. Whitworth states that the tensile strengths of cast-iron, 
wrought-iron, and his steel-metal, as used for ordnance, are re- 
spectively as 30, 100, and 250. Some preliminary trials of this 
gun were made by the Ordnance Select Committee in the middle 
of September last, when, after firing seven rounds, it was tested 
by Mr. Whitworth' s machines (which gauge to the ten- thousandth 
part of an inch) for detection of the slightest enlargement of the 
bore, or any permanent set, Mr. Whitworth considering that the 
first sign of the yielding of the metal marks the commencement 
of the destruction of the gun, and these delicate testings enable 
the immediate determination of the maximum charge to which the 
gun could be exposed without injury. The measurements showed 
a set of one two-thousandth of an inch at the extreme rear end 
of the chamber, of one seven-thousandth at the front of the 
chamber, and thence to the muzzle there was absolutely no 
difference before and after the firing. The exceedingly minute 
difference shown may be readily accounted for by the wear even 
of the instrument or of the face of the bore, or by compression of 
the mass of metal. In fact, there was no real or actual disten- 
sion of the bore. 

Mr. Whitworth* s projectiles are entirely of iron, hexagonal in 
form, and made spiral to follow the rifling of the gun, having a 
windage over the major axis of 0*065 in., and over the minor axis 
of 0070 in. 

In the preliminary- trials the projectiles weie oi *^q&'^qs&&, 
viz, : — Common shells, having parallel rears, ttn&'wei$*Jnm% < 2S*^Yta' 



empty ; length 3)6 in. ; diameter, major mis, 8-96 in 
axis, 8' 18 in. ; capacity for bursting powder, 18 lb. 
shell with taper rears, 285 lb. empty : 31(5 in. long ; in di 
8'96 in. by 8*18 in. ; banting charge capacity, 18 lb. And 
ballon shot with taper rears, 249 lb. weight ; 24-7 in. long ; in 
diameter, 896 in. by 8'18 in. Mr. Whitworth's cartridges are 
specially arranged so that the powder may be ignited well to the 
front first. A thin copper tube, perforated with a number of 
small holes for half its length, is passed through the centre of 
the charge. Into this at one end is inserted a small funnel- 
shaped primer cartridge, containing 120 grains of powder, the 
object of which is to ignite the charge of the gun rapidJy,and to 
begin to move the projectile before the great explosion tabes 
place. Disc papier mache' wads, weighing 18 os., and fitting the 
bore, are used. The experiments on the occasion referred to 
were instituted with the view of ascertaining tbe suitable charge 
for the gun, and the difference of range between shells of 310 lb- 
weight, having parallel versus taper ends, and hollow shot of 
248 lb., baring taper ends. The elevation was 10 deg- through' 
out, and the following results were reported in the Standard at 
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The experiments which took place on Friday and Saturday 
last, November 19 and 20, gave some of the most extraordinary 
results for range evorlinown. On Friday, the range was at least. 
10,300 yards, with a 250 lb. shot, a 50 lb. powder-charge, and a 
maximum elevation of 33 deg. On Saturday, this gun beat even 
its previous performance, and with 33 deg. 5 min. elevation, and 
a 50 lb. charge, threw a 310 lb. ahell 11,127 yds. to the first 
graze, being about 1,000 yds. further than any projectQe 
was ever burled by any other gun. Iu these results we may 
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congratulate Mr. Whitworth upon having obtained ranges which 
we believe to be unapproached by any other gun in the world. — 
Mechanics' Magazine. 



PROJECTILES FOR PENETRATING UNDER WATER. 

A paper has been read to the British Association, " On the 
Proper Form of Projectiles for Penetration under Water," by Mr. 
Joseph Whitworth. The author exhibited a photograph showing 
the actual effect produced on an iron plate in an experiment made 
by him with three descriptions of projectiles. The iron plate 
shown in the photograph is 30 in. long, 13 wide, and 1*2 in. thick, 
and was immersed in water 39 in. deep. The gun used was the 
1 -pounder, from which all the former experiments were made 
previous to the first penetration of 4-in. armour plates from a 70- 
pounder rifled gun in October, 1858. The angle of depression of 
the gun was 7° 7' ; the distance which the projectile passed 
through the water from the point of entering it to the bull's-eye 
is 80 inches. No. 1 projectile is Whitworth steel, and of the flat- 
headed form always advocated by the author for use at sea. The 
photograph showed that it was not deflected by passing through 
water. No. 2 shot, with hemispherical form of head, was deflected, 
and struck 9£ in. above the bull's-eye. No. 3 projectile is of white 
cast-iron, commonly called the Palliser, or chilled shot, and it 
struck 19 in. above the bull's-eye, its conical form of head causing 
it to rise quickly out of the water. The advantages of No. 1 pro- 
jectile are, first, its power of penetration when fired even at ex- 
treme angles against armour plates ; secondly, its large internal 
capacity as a shell ; thirdly, the capability of passing through 
water and of penetrating armour below the water-line. The No. 
3 projectile is advocated by Major Palliser on account of its cheap- 
ness and its power of penetration, which latter quality, however, 
depends upon its being fired at a near approach to right angles 
against armour plates. Its adoption is also supported by the 
Director of Ordnance (at the War Office) and the President of the 
Ordnance Select Committee. The author regretted that he had 
for so many years been so frequently obliged to differ in opinion 
on mechanical subjects with these gentlemen. His objections to 
this projectile are, first, that when it is fired at any considerable 
angle against an armour plate its form induces it to glance off, 
and the brittleness of the metal causes it to break up ; and it is 
to be observed that in naval actions oblique fire is the rule, and 
direct fire is the rare exception. Second, that the brittleness and 
consequent weakness of the metal necessitate a greater thickness 
of the sides, and reduce its internal capacity as a shell. And, 
third, that its form renders it useless for penetration under water. 
If the First Lord of the Admiralty would have a few rounds fired 
at sea from the Whitworth 7-in. gun and the Woolwich 7-in. gun, 
with each kind of projectile, at a range of, say 500 yards, and at 
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various angles, against an armour plate fixed on the side of an old 
ship, the result would show which description of projectile was the 
best adapted for the service. This power of penetration under 
water with the flat-fronted projectile, was first brought by Mr. 
Whitworth under the notice of the War Office and the Admiralty 
in 1857, simultaneously with the introduction of armour plating : 
and, by desire of the late Lord Hardinge, who was then Com- 
mander-in-Chief, a 24-pounder howitzer was rifled and was sent, 
with some projectiles, for trial to Portsmouth. The experiment 
was perfectly successful. Captain Hewlett, of the ship Excellent, 
says, in his Report to the Admiralty, January 25th, 1858, " The 
penetration into wood at this depth under water has, I believe, 
never before been obtained." In 1854 the matter was brought 
before the Armstrong and Whitworth Committee, and an experi- 
ment was made from the Stork gunboat with a Whitworth 70- 
pounder gun. On that occasion the projectile penetrated at 3*75 
ft. under water the side of the Alfred, which was of oak 24 in. 
hick 



NEW BLACKFRIARS BRIDGE. 

This magnificent Bridge is expected to be finished to the utmost 
completion of its most ornamental details by May next. The granite 
buttresses are highly spoken of ; more magnificent have never been 
erected for any bridge in England. Viewed from any point their 
colossal proportions are in perfect harmony with their bulk and 
huge solidity, and it is not overpraising them to say that of their 
kind, and for their purpose, it would be difficult to have designed 
anything more suitable. In their vastness and strength they 
more resemble the great Egyptian works in stone than anything 
else we have yet seen in London. The blocks which compose 
these massive towers are all of dressed granite, and though 
weighing from 12 to 15 tons each, they are fitted together with 
the accuracy of cabinet-work, and, in fact, are able to bear com- 
parison with the granite work of the Thames Embankment itself, 
and more than this it would be impossible to say in praise. 
Each arch of new Blackfriars is built of nine massive wrought- 
iron ribs set at a distance of 9 ft. 6 in. asunder. This is a very 
much greater distance apart than that at which those of West- 
minster are set, but, on the other hand, those at Blackfriars are 
very much more than twice as strong, being 3 ft. 10 in. deep at 
the crown of the arch, and 4 ft. 7 in. at the springing, or, to 
speak more plainly, at the point where they rise from the masonry 
of the piers. The cross braces between these ribs are of propor- 
tionate strength and depth, and are placed at intervals at 17 ft. 
apart. Above these, again, come what are termed bearers, and 
bolted over these again will be powerful buckle plates for the 
roadway. These buckle plates will be thickly coated with 
asphalte, then a layer of hard stone rubble, and over all, the 
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usual granite paving, such as that on London Bridge. There 
•will be no test used to prove the strength of the bridge before it 
is opened, simply because the sectional area of the wrought iron 
under each part is ten times in excess of the strain it would have 
to bear under the most trying exigencies of metropolitan traffic. 
The gradient of the whole bridge will be only 1 in 40,— a great 
relief to traffic, when it is remembered that the rise in the old 
bridge was 1 in 22. The centre arch will hare a span of no less 
than 185 ft., the two immediately adjoining this on either side a 
span of 175 ft. each, while the two smaller arches at the shore 
ends joining the abutments will have a span each of 155 ft. The 
height of the centre arch from the water is to be 25 ft. ; of the 
two next side-arches 21 ft. 6 in., and of the two shore-arches 
13 ft. 3 in. All the arches will be of a flat elliptical shape, and 
will give together a water-way more than one-third greater than 
that of the ruinous obstacle which was for so long an impediment 
to the navigation of the Thames. The total length of the new 
bridge will be from end to end 960 ft., or about 60 ft. longer than 
Westminster. Its breadth will be 80 ft., or almost exactly double 
that of the old bridge. The roadway alone is to be 45 ft. wide, 
or about 2 ft. wider than the whole of the old bridge from out- 
side to outside, and there are besides these to be two footways 
of 17 ft. width each. These dimensions would almost sufficiently 
show of themselves what a spacious and noble structure the new 
bridge is to be ; but the best idea of the real magnificence of its 
proportions is to be got on its west side, where the two Surrey 
arches are completed, The grace of its lines and the whole style 
of its design can hardly be overpraised. — Times, abridged. 



THE THAMES EMBANKMENT. 

As far as it has gone, the Thames Embankment is a very 
beautiful piece of work, and as a great link in the promised 
chain, it is deserving of all praise. The designs for the Thames 
Embankment, as now constructed, both on the north and south 
sides of the river, are entirely original, having been prepared for 
the Board by their engineer, Mr. J. W. Bazalgette, and approved 
and adopted by them. Those for the north side were completed 
and contracts let and the works commenced in February, 1864. 
The works for the south side were commenced in September, 
1865. 

Only those who inspect it from an engineering and architectural 
point of view can appreciate the difficulties that had to be over- 
come in its construction, and the exquisite finish with which the 
works have been perfected. In the opinion of engineers, both 
English and foreign, there has seldom been so colossal a work in 
granite put together with the same completeness. It literally 
fits with the neatness of cabinet-work, and some of the landing- 
stages and piers will remain as standards of what such works 
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should be. Some idea may be formed of the magnitude and im- 
portance of the undertaking when we say that a river -wail in 
granite eight feet in thickness has been built so as to dam out 
nearly 300 acres of the river ; that this wall is nearly 7,000 ft. 
long ; that it averages more than 40 ft. high, and its foundations 
go from 16 to 30 ft. below the bed of the river. In the forma- 
tion of this wall and the auxiliary works of drainage, subways, 
and filling in with earth behind it, there have been used nearly 
700,000 cubic feet of granite, about 30,000,000 bricks, over 
300,000 bushels of cement, nearly 1,000,000 cubic feet of con- 
crete, 125,000 cubic yards of earth have had to be dug out, and 
no less than 1,200,000 cubic yards of earth filled in. Such stu- 
pendous quantities of material expended over so short a space of 
ground have never been heard of till now, and would, if so em- 
ployed, have been equal to building half-a-dozen structures like 
the Great Pyramid. 

The Northern Embankment, which extends between West- 
minster and Blackf riars Bridges, is let in three contracts ; the 
aggregate length being 6,640 feet, and the cost of the works as 
tendered for £875,000. The Southern Embankment extends 
from Westminster Bridge up the river towards Yauxhall Bridge, 
and a portion of the works consists in widening and a part in 
narrowing the river. The total cost of this contract is £309,000, 
the length of the new roadway from Westminster Bridge to 
Vauxhall Bridge being 5,000 ft., and its width 60 ft. The foot- 
way from Westminster to Lambeth Bridge, in front of St. Tho- 
mas's Hospital, was opened to the public in March last, and has 
been very much used by them since that date. The paved 
footway next the river, from Westminster Bridge to the Temple, 
on the Northern Embankment, together with the Westminster 
steamboat-pier have likewise been opened. The approaches to 
the footway are from Villiers Street, Wellington Street, and 
Essex Street, Strand, and at a subsequent period, which is not 
stated, the road will be continued from the Embankment along 
the new street to the Mansion House ; altogether 37 acres of 
land being reclaimed from the mud and slime of the river side by 
the Embankment. These are to be laid oat in approaches, 
ornamental grounds, gardens, and houses. 

The end of the Embankment next to Westminster Bridge, and 
for a long way past Whitehall, is finished, with the exception of 
the roadway. As a steamboat-pier for arrival and departure, it 
is now open to the public. A noble flight of stone steps, 40 ft. 
wide, will give entrance from Westminster Bridge to this portion. 
As far as it has yet been constructed, there are six piers along 
the face of the Embankment, — one at Westminster, for steam- 
boats ; one at York Gate, for the landing of small boats ; one at 
Hungerford, extending on each side of the piers of the present 
bridge, for steamers ; one at the Adelphi, for small boats ; one 
at Waterloo, for steamers ; and one at Temple Gardens, also for 
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steamers. Small boats will be at liberty to use these landing- 
places, but York Grate and the Adelphi are built especially for 
their accommodation. York Grate will be one of the prettiest 
stations on the bank, bnt the landing-place at Temple Gardens 
will be of its kind unsurpassed. The great frontage of this 
pier — nearly 600 ft. — the width of its stone stairways, the 
solidity and height of its abutments or terminals, and, above all, 
the carved granite arch which will give access to it from the 
land, will make this station one of the most conspicuous orna- 
ments of the river. The arch which leads to it is a triumph of 
granite work. All the piers and landing-places are of different 
designs, though they mostly all keep the same type of massive 
and enduring architecture, as befits a great work designed to 
last for centuries to come. — Ibid, 



THE HOLBORN VIADUCT. 

This grand work is nearly completed. Its leading features are 
as follows :— The Holborn Viaduct itself will be 1,400 ft. long 
from end to end, and a little over 80 ft. wide. Of this space 
50 ft. is given to a roadway throughout, and 15 ft. on each side 
for footways. The Viaduct forms a gentle curve from the western 
end of Newgate Street, and then is continued in a straight line 
to the western side of Farringdon Street, occupying nearly the 
whole of the space which recently formed Skinner Street and a 
small portion of the churchyard of St. Sepulchre. From Far- 
ringdon Street westward it is carried by a gentle curve to the 
end of Hatton Garden, occupying the sites of the houses which 
formerly stood on the south side of Holborn Hill, the greater 
portion of the old roadway, and a large part of the churchyard 
of St. Andrew's, Holborn. For all purposes of traffic the road 
may be called a level, only sufficient inclination being given to 
insure the surface drainage running off. The Viaduct is built 
on a kind of double system of arches. Those which support the 
roadway are plain solid double archways of 24 ft. span, and built 
of the same strength as ordinary railway arches. The footways, 
however, are supported by a system of, so to speak, cellular 
arches. These are 10 ft. diameter, and rise from one tier to three 
tiers. At the commencement of the incline, where the dip down 
is slight, there is only one tier or ground-floor of these footway 
arches ; but as the descent goes on increasing with the slope of 
the hill, it becomes necessary to add another tier of arches above 
the first in order to keep the surface of the Viaduct at its proper 
level. Thus, at one, the deepest, part at the foot of the hill there 
are three tiers of these cellular arches, one above another. All 
these arches are lofty, clean, and well ventilated, and will be 
used as cellars to the warehouses which will be built up by tl&a 
side of the Viaduct. In front of the cellars, an^L^W^e^ >(WmL 
and beneath the main, road on either side, runa % s\ftrcOT &<?&% 
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tbe wbole length of the Viaduct. This subway ig 11} ft. high 
and 7 ft. wide. It has three rows of cast-iron brackets along its 
sides — one for gas-pipes, one for water, and one for telegraph 
wire 8. Thus these at any moment can be reached and repaired 
without in any way interfering with the footway abore. The 
sewage is provided for along the centre roajiway in a similar 
manner. All the brickwork of these portions of the structure if 
most massive. In some parts the rings of the arches are as 
much as eight bricks thick, an ample guarantee of their strength 
when it is remembered that the Board of Trade only exact live 
rings of brickwork for a railway arch. In every case the foun- 
dations for the masonry have been taken down to the London clay, 
and bedded in 4 ft. of solid concrete. In some cases the clay 
was easily reached ; in others more than 30 ft. had to be excavated 
before it was got at. 



THE METROPOLITAN MAIN DRAINAGE. 

The Abbey Mills Pumping-station, at West Ham, near Strat- 
ford-at-the-Bow, has been opened. The pumping-station at 
Abbey Mills is a most important portion of the scheme for the 
main drainage of London. It will be remembered that one pro- 
minent feature of the design is the attempt which has been made, 
as far as possible, to remove the sewage by gravitation, and thus 
to reduce the pumping to a minimum. It is, however, impos- 
sible for' sewage to fall by gravitation for a distance of ten or 
twelve miles from districts which are lower than or near the level 
of the river, and yet at their outfall to be delivered at the level 
of high water without the aid of pumping. Thus it happens that 
all the sewage on the south side of the Thames, and the sewage 
of a portion of the north side, has to be lifted, and for this pur- 
pose there are four pumping stations, two on each side of the 
river. Of those on the south side, one is situate at Deptford 
Creek, of 500 nominal horse-power, and the other at the Cross- 
ness Outfall, which is also of 500 nominal horse-power. Of the 
two on the north side, the largest and most important is that 
of the Abbey Mills, which is 1140 nominal horse power. The 
fourth will be the smallest station, of 240 nominal horse-power 
only, and situated at Pimlico. The Abbey Mills pumps will lift 
the sewage of Acton, Hammersmith, Fulham, Shepherd's Bush, 
Kensington, Brompton, Pimlico, Westminster, the City, White- 
chapel, Stepney, Mile End, Wapping, Limehouse, Bow, and 
Poplar, being an area of twenty-five square miles, and a 
height of thirty-six feet from the low-level to the high-level 
sewers. 

The whole of the very extensive works contained in the Abbey 

Mills Pumping-station have been constructed after the designs of 

Mr. J. W. Bazalgette, C.E., Engineer-in-chief to the Metropolitan 

Board of Works, and under the personal superintendence of Mr. 
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Edmund Cooper, the resident Engineer. The buildings have been 
erected by Mr. W. Webster, contractor, of London. The engines, 
boilers, and pumping machinery have been made and erected by 
Messrs. Rothwell and Co., of the Union Foundry, Bolton, Lanca- 
shire, one of the oldest engineering establishments in the country. 

The station covers an area of seven acres, divided into two 
portions by the northern outfall sewer, which passes diagonally 
across it on an embankment raised about 17 ft. above the surface. 
On the south -west side of the embankment stands the engine 
and boiler houses and chimney-shafts, together with the coal- 
stores and wharf for landing coals and other materials from 
Abbey Creek. On the north-east side of the embankment are 
the cottages for the workmen employed on the works, and a re- 
servoir for storage of water to supply the boilers and condensing . 
water for the engines. The engine and boiler houses form one 
building, the engine-house being arranged on a plan in the shape 
of a cross, and the boiler-houses forming two wings extending 
north-west and south-east of the north-eastern arm of the cross. 
The extreme dimensions of the building, taken across two of 
the arms, is 142 ft., 6 in. ; the width of each arm being 47 ft. 
6 in. Each of the two boiler-houses measures 100 ft. in length 
by 62 ft. in width ; and there is a workshop situated between 
the two, measuring 49 ft. 6 in. by 33 ft. The engine-house 
consists of four stories in height, two of which are below and 
two abpve the surface of the ground, the height of the two 
lower stories being 38 ft., and that of the two above ground, 
measured from the engine-room floor to the apex of the roof, 
being 62 ft. At the intersection of the four arms of the cross 
the building is covered by a cupola of an ornamental character, 
rising to a height of 110 ft. from the engine-room floor, and at 
each of the internal angles of the cross rises a turret in which 
is formed a circular staircase giving access to the several floors 
of the building. The boiler-houses are of one story above the 
finished ground level, the boilers and stoking floor being below 
that level. The total height from stokehole floor to apex of 
roof is 33 ft. The style of building adopted is mixed, and the 
decoration consists of coloured bricks, encaustic tiles, and stone 
dressings, carved work being introduced at the caps of piers and 
columns. The chimney-shafts, of which there are two, one on 
each side of the engine-house, are 209 ft. in height from the 
finished surface, and 8 ft. internal diameter throughout. They 
are externally octagonal in plan, rising from a square battered 
base. They correspond in style with the main building, and are 
similarly enriched with coloured bricks and stone dressings, and 
are capped at the top by an ornamental cast-iron roof, pierced 
with openings for the egress of the smoke. The foundations of 
brickwork and concrete extend to a depth of 35 ft. \&\cro Mtaa 
finished surface. 

The engines, which are about 1200-horse power, are e\£fc& Vfr 
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number, of the class known as single-cylinder condensing beam- 
engines, each having a cylinder 54 in. in diameter, with a stroke 
of 9 ft., working two double-acting pumps, 4 ft. diameter, with 
a stroke of 4£ ft. direct from a strong cast-iron beam 40 ft. long 
by 6ft. deep in the middle, placed over-head upon very richly 
ornamented cast-iron entablatures and columns. To ease the 
working of the pumps, there is placed in the centre of the 
engine-house, below the floor, a large cast-iron air-vessel, 13 ft. 
diameter and about 20 ft. high, through which the sewage is 
pumped into a cast-iron tube or culvert, 10£ ft. diameter. There 
is also a fly-wheel, 28 ft. diameter, weighing about 40 tons, 
attached to each engine ; and to supply them with steam there 
are sixteen boilers, 30 ft. long by 8 ft. diameter. Any one of 
the engines, when in working order, is capable of pumping 
1,000,000 gallons of sewage per hour. 

The sewage is brought into the pump-well, which forms the 
lowest story of the building, from the low-level sewer, but, 
before admission, is strained of any extraneous matters which 
may be brought down with it, and which would either not pass 
or be detrimental to the pump-valves, by means of cages of 
wrought-iron bars, which are placed in chambers in front of the 
eDgine-house, and which are capable of being lifted and emptied 
when full. The building containing the machinery and ap- 
pliances for this purpose stands in front of the centre of the 
engine-house, and from the chambers beneath it are three 
sewers conveying the sewage, after being strained, to the pump- 
wells in three of the arms of the engine-house. From the 
sewage- well the water is lifted through rectangular cast-iron 
pipes, situate at the sides of the building, into the sewage- 
pumps, and it is from them forced through cast-iron cylinders 
6 ft. in diameter, running along the centres of three of the arms 
of the building, and below the engine-room floor into the large 
cast-iron air-vessel in the centre of the building. From this 
vessel the sewage is lifted by the power of six engines, and 
forced, through the huge iron culvert above mentioned, into the 
outfall sewer, arrangements being made at its junction therewith 
for regulating the discharge. Provision is made for disconnect- 
ing any of the pumps from the discharge culverts. The boilers, 
of which there are sixteen, are arranged side by side in the 
length of the building, eight in each house, the stokehole ex- 
tending from end to end at the rear of the building. The 
boilers are Cornish cylindrical, 8 ft. in diameter, 30 ft. long, 
with two tubes, each 3 ft. 3 in. diameter, discharging into the 
main flue running at the back of the boilers, and extending on 
each side to the chimney shafts. — Illustrated London News. 
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THE ST. PANCRAS TERMINUS OF THE MIDLAND RAILWAY. 

This magnificent Terminus has been completed. At its 
entrance the rail level is 17£ ft. above that of the road and the 
adjoining streets. At the frontage the height is 12 ft. above the 
Euston Road. The opportunity thus opened has been taken ad- 
vantage of, and turned to good account in cellarage. In that 
under the terminus cast iron columns, about 12 in. in diameter, 
being used instead of brick piers ; these columns being put upon 
brick piers, capped with stone. There are in all about 700 
columns, ranged in rectangular lines, and the large space over 
which these columns extend, is about 700 ft. by 240 ft. On the 
top of these columns are placed wrought-iron girders, about 2 ft. 
deep, the main girders running across the building, and having 
cross girders between them, the flooring being made of Mallet's 
buckled plates, which connect all the main and cross girders to- 
gether. The main and cross girders take their bearing upon the 
columns, and are consequently all of a uniform span, thus ren- 
dering the manufacture of so large a quantity of similar work 
simple and easy to contractors. It was at once seen by the 
engineer that these girders would form a most excellent tie to a 
large arched roof j and accordingly, a roof was designed which is 
the la/rgest single span in the world. Those most nearly ap- 
proaching to it, though of different construction, are the roof of 
the Biding School at Moscow; and that of the Birmingham 
Station roof. The tie in this roof being completely tied, there 
are no tie-rods, ring-posts, or other fittings, which detract con- 
siderably from the appearance of a structure of this kind. The 
clear span is 240 ft., springing from platform level, and the rib is a 
four-centred arch, Gothic in character. The height from platform 
level is 96 ft., and the total depth of roof 690 ft. The principal 
ribs are composed of plate flanges with diagonal lattice bars con- 
necting them, the total length of each main rib being 6 ft., and 
are placed at a distance of 29 ft. 4 in. apart, centre to centre. 
The ends of these ribs are connected to the transverse girders, as 
before stated. It should be noticed that provision has been made 
in the transverse girders not only to take the thrust of the roof, 
but strength enough has been given to them to carry the weight 
of the platform, rolling load, and ballast. Between the main 
principals are placed three intermediate ribs to support the plank- 
ing, &c, at equal distances of 7 ft. 4 in., and the whole is braced 
together by trussed purlins, which occur at equal distances of 
17 ft. 6 in., and correspond to the vertical joints of the arched 
main ribs. The arched main and intermediate ribs carry the 
gutters, which form a springing for sash frames, and about 70 ft. 
of each side from centre of the roof is glazed, and the remainder 
being slated on boarding. For about 30 ft. from the springing 
at each side the main principals are made of plate and angle iron- 
work instead of lattice-work, and is fastened to a plate box which 
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rests on the walls, and is well secured by holding down bolts to 
anchor plates built in the foundations of the walls. We notice 
that provision has been made in the two end main ribs for taking 
the horizontal thrust in the gable end, occasioned by the wind. 
These two principals are placed 14 ft. 8 in. apart, and are braced 
together horizontally. 

Although the space of this roof is large, yet there are several 
elements of economy in its construction as compared with other 
roofs of large span. In the first place, the tie is provided for it 
in the girders which support the flooring. Secondly, there is no 
wrought work in forging, turning, and screwing, and the fitting 
of gibs, cottars, and fastening requiring expensive workmanship, 
but the whole is formed of riveted plate ironwork, such as is 
employed in ordinary bridges. Thirdly, the side walls are not 
required to support the weight of the roof, and are therefore made 
much lighter than would be necessary were the great weight of 
the roof borne upon the walls. And, fourthly, no provision is re- 
quired for expansion by temperature, the effect of expansion being 
a slight elevation in the crown of the roof. Thus the complica- 
tions of roller frames and adjusting bearings are avoided in this 
construction. — Abridged from the Mechanics' Magazine. 



NEW METROPOLITAN MEAT AND POULTRY MARKET, IN 8MITHFIELD. 

This much-needed Market has been completed and opened for 
business. In 1860 the Corporation obtained an Act for erecting 
market buildings on the site of Smithfield, and in the following 
year they procured one giving them power to abolish Newgate 
Market. A design was prepared by Mr. Horace Jones, the City 
Architect, and the building has been erected by Messrs. Browne 
and Robinson. Perhaps the most important element in the whole 
scheme is that the basement story of the market is a " through" 
railway station, from which there will be communication, not 
only with all parts of the country, but with all the suburban 
lines. The first step taken to prepare the site was in the shape 
of extensive excavations, by certain of the railway companies. 
About 3,500,000 cubic feet of earth, weighing about 172,000 
tons, had to be removed. When this was done, 21 main girders 
were carried across the entire width of the excavation, 240 ft., 
on wrought iron stanchions. On the main girders were laid cross- 
girders, 2 ft. 6 in. deep and 7 ft. 6 in. apart. Between the latter 
brick arches were turned ; and concrete and asphalte were set in 
above to form a roof for the railway and a bedding for the wood 
pavement of the market. In these foundations there are five 
miles of iron girding carried on no fewer than 180 wrought-iron 
stanchions, and retaining walls of considerable thickness rise all 
round. 

The market is a parallelogram, 631 ft. in length by 246 ft. in 
width, and covers 3£ acres. The style would probably be called 
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Italian, though it resembles more the Renaissance architecture of 
France. The prevailing feature is a series of arcaded recesses 
between Doric pilasters, fluted on the upper two-thirds, and ele- 
vated on pedestals. The general height of the external wall is 
32 ft. Between the pilasters, which are of Portland stone, the 
recesses are built in redbrickwork. The semicircular heads of the 
arches are filled in with rich iron scrolls. The keystones of the 
arches are richly carved. Under the iron openings are windows 
with stone sills and trusses, architraves, and cornices. At the 
angles of the building are four towers of Portland stone. The 
lower story, or vertical compartment, of each tower is square, 
with double pilasters at the corners, and a carved pediment on 
each face. Above this height the towers are octagonal. The 
junction between the square and the octagonal portions is effected 
by stone griffins, the supporters of the City arms, in a couchant 
position. There are windows with carved friezes on each face of 
the octagon. The dome crowning each tower is pierced on four 
sides by dormer windows, and above is a lantern, surrounded 
by an ornamental railing. 

The best points of architectural effect are the two facades 
of the public roadway, which runs across the market, and 
divides it into two equal parts. This roadway is 50 ft. 
wide between the double piers, which carry a richly-moulded 
elliptical arch and pediment of cast iron. Over each double 
pier is an emblematical figure, sculptured in Portland stone, 
representing one of the four principal cities of the United 
Kingdom. Those on the south front represent London and 
Edinburgh; those on the north Dublin and Liverpool. The 
sides of the roadway are shut off from the market by an elabo- 
rate screen of open ironwork 14 ft. high ; and at its intersection 
by the central avenue, which runs east and west, the market is 
closed by gates of ornamented iron-work, having enriched iron 
spandrils and semicircular heads, similar to those on the arcades 
outside. Towards the north end of the roadway is a gate giving 
access by a double staircase to the railway department below. 
In the northern quarter of the building are also the post and 
telegraph offices and rooms for the market officers. The gates 
at the east and west end entrances — the main entrances to the 
buying and selling parts of the market — are 25 feet high and 
19 ft. wide, and each pair weighs 15 tons. The ironwork is in 
very elaborate scrolls, and strikingly handsome. The central 
avenue inside is 27 ft. wide, and there are six side avenues, each 
of a width of 18 ft. The shops are arranged on each side of 
these passages, which, crossing from north to south, intersect 
the central avenue. One bay at the eastern end of the market 
is reserved for dealers in poultry and game, but no fish or vege- 
tables will be sold in the market. There are 162 shops u\. ^Jaa 
market. With the view of securing the beat poasftAfe Vu^ft. wb& 
ventilation, the Mansard form of roof has been 'useA. ^tao\x.^o&ft&>* 
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The lower part of this covering is filled in with broad glass 
louvres, so placed that, while air is admitted freely, the direct rays 
of the sun are kept out. The effect was tested by thermo- 
meters during the extraordinary heat of last summer, and it was 
found that the interior of the building was generally 10 degrees 
cooler than the temperature in the shade outside. Some might 
object to the quantity of wood in the roof as being dangerous in 
case of fire below. There are, however, 12 hydrants on the floor 
level, which will always be at high pressure, and which will be 
kept in almost constant use washing the avenues and shops. 

When the meat arriving in by rail reaches the depdt under- 
neath the market, it is raised to the level of the floor-way by 
powerful hydraulic lifts. The Metropolitan, the Midland, the 
London Chatham and Dover, and the Great Western Railways 
have direct communications with the depdt. The passenger 
trains of the Metropolitan run through it every two minutes, 
and the Great Western Company have an extensive receiving- 
store for goods there. — Abridged from the Times. 



IRRIGATION OF UPPER LOMBAJLDT. 

A paper has been read to the British Association " On the 
Irrigation of Upper Lombardy by New Canals to be derived 
from the Lakes Lugano and Maggiore," by Mr. P. Le Neve Foster, 
Jun. The author, after referring to the high pitch of perfection 
to which irrigation in Lombardy has been carried, pointed out 
that, although the lower part of Lombardy is well watered by 
existing canals, the whole tract of country to the north of Milan, 
extending to the foot of the hills of Yarese and the Brianaa, is 
too high to be watered by them, and is almost unirrigated. He 
then described the technical details of a scheme undertaken by 
Signori Villoresi and Meraviglia, by which it is proposed to irri- 
gate the higher lands by canals from the Lake Lugano, and the 
lower lands by canals from Lago Maggiore, this lake being 
situate at too low a level to water the whole region, while the 
supply from Lugano is not more than sufficient to water half of 
the whole district. Permission has been obtained from the Swiss 
Government to store up the flood- waters of Lugano, and regu- 
late their discharge for use in droughts. The same system will 
be adopted in reference to Lago Maggiore, and works for this 
purpose, consisting of dams, gates, and locks, will be erected in 
connection with both lakes. The waters will be distributed by 
principal canals — five in number, secondary canals, communal 
canals, and private canals. The total number of the works to 
be constructed, such as locks (of which there will be forty-seven), 
bridges, aqueducts, syphons, Ac, will be about 260, and the 
canals are estimated to supply 8,000-horse power for mills, Ac., 
and to irrigate and thus improve the agriculture of 400 com- 
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nranes. The cost is estimated at two millions and a quarter 
sterling. One of the most remarkable features of the scheme 
is the manner in which it is proposed to raise the capital. Con~ 
sorzii, or companies of consumers of water, are to be promoted 
by the local authorities. In this manner, the provinces, com- 
munes, and other corporate bodies bind themselves to take a cer- 
tain quantity of water, either by payment of a fixed sum tlown, 
or by annual payments, which payments they are able to gua- 
rantee from the receipts they will derive from the sale of the 
water to the various consumers, or, if necessary, from their other 
sources of revenue, and the capital is raised on bonds issued on 
this basis. The concession is granted for ninety years, after 
which the works become the property of the State. The works 
were commenced in autumn. 



TUBE-WELLS. 

This new arrangement for obtaining Water was described in 
The Tear-Book of Facts, 1868. Mr. J. S. Norton, of La Belle 
Sauvage Yard, Ludgate Hill, the patentee of the Tube-Wells, 
has addressed a letter to the Times, in which he embodies the 
details of his own patent, as well as those of another inventor. 
The communication is as follows, abridged : — 

" Your New South Wales correspondent's letter, which ap- 
peared in your columns of the 4th inst., contains a description of 
a Tube-well exhibited at a local agricultural show. In this de- 
scription he draws some comparisons with my patent, designating 
it ' the now notorious Abyssinian tube-well,' but which compa- 
risons, coupled with his remarks, are calculated, if left uncon- 
tradicted, to be very prejudicial to the reputation of my wells. 

" He states that my wells cannot be made available beyond 
28 feet. He is correct so far, that with an ordinary sucticn- 
pump this would be the case, but he is wrong in inferring that 
I have no other appliance than a common suction-pump. 

" I have patented various arrangements for raising water any 
reasonable depth from my patent tube-wells. I accomplish this 
by simply converting a short piece of the well-tube itself into 
the working barrel of a pump, by lining it with copper, and 
fixing therein a bucket and lower valve, so constructed that they 
can at any time when needed be brought to the surface for 
inspection or repairs. 

" This working barrel I place about 25 ft. from the lower 
extremity of the tube, and drive the same in the usual way, 
adding lengths of tube until water is reached ; the necessary 
length of rods to connect the bucket with the handle at the sur- 
face is all that is required to bring the water up. 

" Your correspondent further observes that the invention to 
which he refers supersedes mine, from the fact that it will pene- 
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trate rock. Allow me to state that in October, 1867, and Feb- 
ruary, 1868, 1 patented a plan for penetrating my patent tube- 
wells through rock, which is in some respects similar to the one 
described by your correspondent, and which latter appears only 
recently to have been brought ont. My plan is, however, more 
expeditions, as I dispense entirely with the tedious process of 
bringing the tool to the surface in order to extract the particles 
of rock." 



PUDDLING IRON. 

A paper has been read to the British Association " On Pud- 
dling Iron," by Mr. C. W. Siemens. The author began by 
observing that, though cast-steel had recently been introduced 
to a great extent for structural purposes, the production of 
wrought iron and steel by the puddling process still ranked 
among the most important branches of British manufacture, 
the quantity turned out per year exceeding one and a half 
million tons, and representing a money value of about nine 
millions sterling. Notwithstanding its importance and the in- 
teresting chemical problems it involved, the puddling process 
has received less scientific attention than other processes of 
more recent origin and of inferior' importance. The analyses 
made by Messrs. Calvert and Johnson, of Manchester, of the 
contents of a puddling-furnace during the different stages of 
the process had, however, supplied most valuable information, 
which was confirmed by the investigations of Messrs. Price and 
Nicholson and M. Lan, and from which Dr. Percy had drawn 
several important general conclusions that had only to be fol- 
lowed up and supplemented by some additional chemical facts 
and observations, in order to render the puddling process per- 
fectly intelligible, and to bring into relief the defective manner 
in which it was at present carried out. It appeared from the 
investigations above referred to, that the molten pig-iron in the 
puddling-furnace was mixed intimately in the first place with 
fused oxides of iron or " cinder," derived partly from the lining 
or "fettling" of the cast-iron puddling-chamber, and partly 
from iron oxides of different kinds thrown in with the charge. 
On forming, by means of the rabble, an intimate mechanical 
mixture between the fluid cast metal and the cinder, the silicon 
contained in the iron was first attacked, and was rapidly re- 
moved, passing into the cinder in the form of tribasic silicate of 
protoxide (3 Pe 0, SiOs). After the removal of the silicon, the 
cinder next acted on the carbon of the pig-iron. The mass 
foamed or " boiled" violently, giving off carbonic oxide, which, 
in rising in innumerable bubbles to the surface of the bath, 
might be seen to burn in an ordinary puddling-furnace with the 
blue flame peculiar to that gas. It was popularly believed that 
the orygen acting on the carbon and silicon of the metal -was 
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derived directly from the flame, which should on that account 
be made to contain an excess of oxygen ; but the very appear- 
ance of the process proved that the combination between the 
carbon and oxygen took place throughout the body of the fluid 
mass, and was to be attributed to the reaction of the carbon 
upon the fluid cinder in separating from it metallic iron. It 
had been argued, however, that the oxygen might yet be derived 
indirectly from the flame, which might oxidize the iron on the sur- 
face, forming a fluid cinder that might become transferred to the 
carbon at the bottom, in consequence of the general agitation 
of the mass. This view the author was in a position to dis- 
prove from his recent experience in melting cast steel upon the 
open flame bed of a furnace, having invariably found that no 
oxidation of the unprotected fluid metal took place so long as it 
contained carbon in however slight a proportion; and sup- 
ported by this observation, he felt convinced that the re- 
moval of the carbon and silicon from pig-iron, in the 
ordinary puddling or "boiling" process was effected en- 
tirely by the iron oxides added to the charge or melted 
down from the "fettling" of the sides of the puddling- 
chamber, and that the waste of iron by the oxidizing action of 
the flame commenced only after malleable iron had been already 
formed. It followed that if the spongy malleable iron were not 
wasted by the flame after it had " come to nature," the weight 
of puddled iron produced should greatly exceed that of the pig- 
iron employed. The fluid cinder might be regarded as approach- 
ing the composition of magnetic oxide of iron (Fes O4) ; and in 
taking the usual equivalents, Fe=28 and Si=22*5, it was evident 
that for every 4x22*5=90 grains of silicon abstracted from the 
metal, 9x28=252 grains of metallic iron were liberated from 
the cinder; and, similarly, for every 6x4=24 grains of carbon 
removed from the metal, 28 x 3=84 grains of iron were liberated 
and also added to the charge. Assuming ordinary forge pig 
to contain about 3 per cent, of carbon and 3 per cent, of sili- 
con, it followed that, in removing this silicon and carbon by the 
puddling process, 18*9 per cent, of metallic iron was added to 
the charge, making a total increase of 18*9 — 6=12*9 per cent. ; 
while the actual yield of puddled iron was in practice about 12 
per cent, less than the weight of the pig-iron employed. Thus 
a charge of 420 lb. of grey pig-iron ought to produce 474 lb. of 
puddled bar ; while the yield in practice seldom exceeded 370 lb. 
In order to realize the theoretical result, it was, of course, neces- 
sary that a sufficient amount of iron oxide should be added to 
the charge to effect the oxidation of the carbon and silicon, and 
to form tribasic silicate with the silica produced. This amount 
calculated as magnetic oxide was about 139 lb. per charge — a pro- 
portion of " fettling " that was generally exceeded in. "$te*e&k 
practice. The author referred next to the elimination, oi a\\V$&rat 
and phosphorus, and suggested that the crystals o£ mfctaWia Vroa. 
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which formed throughout the boiling mass as it " came to nature/' 
were probably chemically pure, and that the freedom of the re- 
sulting metal from impurities depended mainly upon the tem- 
perature, which should be high, in order to ensure the perfect 
fluidity and complete separation of the cinder; and he summed 
up with the conclusion that the process of puddling as at present 
practised was extremely wasteful in iron and fuel, immensely 
laborious, and yielding a metal only imperfectly separated from 
its impurities. How nearly it might be possible to approach the 
results indicated by the chemical reasoning that had been 
brought forward he was not prepared to say ; but that much 
might be done had been proved by the results of eighteen months' 
working of a puddling-f urnace which had been erected to his 
designs at the works of the Bolton Iron and Steel Company, in 
Lancashire. This furnace consisted of a puddling-chamber of 
the ordinary form, heated by means of a regenerative gas-fur- 
nace, — an arrangement of which the principle was now well 
known. The chief advantages of this method of heating were, 
that the heat could be raised to an almost unlimited degree ; that 
the flame could be made at will oxidizing, neutral, or reducing, 
without affecting the temperature ; that indraughts of air were 
avoided ; and that the gaseous fuel was free from the impurities 
which were carried over into the puddling-chamber from an 
ordinary fire-grate. The results of the practical working of the 
furnace had been most satisfactory. The yield of puddled bar 
was always within one or two per cent, of the weight of pig-iron 
employed, and not unfrequently exceeded it, while the cost of 
fettling was no greater than in the other puddling-furnaces in 
the works ; and, owing to its facility of management and un- 
limited command of heat, the gas-furnace was found to be cap- 
able of turning out easily eighteen heats in twenty -four hours, 
while in working the same quality of iron twelve heats were the 
limit of production in the ordinary furnaces. The iron puddled 
in the gas-furnace had proved, as might be expected, much bet- 
ter, more uniform, and more free from cinder than that from the 
common puddling-furnaces. The consumption of fuel could not 
be directly measured, as the furnace drew its gas from a flue which 
supplied at the same time several reheating furnaces ; but there 
could be no doubt, from extensive experience in the working of 
similar furnaces for reheating iron, for glass-making and for other 
purposes, that it would be little, if at all, greater in quantity 
than one-half the consumption of a puddling-furnace fired 
directly in the ordinary way, while a very inferior class of fuel 
might be used. No repairs had been necessary since November 
last, and the roof was reported to be still in perfectly good con- 
dition. In conclusion, the author strongly recommended that in 
the working of the gas puddling-furnace, the puddlers should be 
employed in three separate shifts of eight hours each per day of 
twenty-four hours each, each shift representing a& many heats as 
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are now turned out in twelve hours ; and he suggested that the 
labour of the puddler might be still further reduced with ad- 
vantage by the introduction of the mechanical rabble. Several 
of these puddling-furnaces had been erected abroad, and they 
were also being taken up in England by the Monkbridge Iron 
Company, Leeds, and a few other enterprising firms. 



CAST-STEEL. 

(Commimicated to the Times.) 

Not long ago one of your Correspondents gave an account of 
a visit to Krupp' s Works, at Essen. He saw the Casting of a 
16-ton Ingot of Steel, and I have reason to know, accurately 
described the process. The metal was melted in crucibles, as in 
the old and common process of casting steel at Sheffield. The 
organization was so perfect that hundreds of crucibles were ready 
to be taken out of the furnaces at the same time, and the molten 
contents of each were poured in quick succession into a common 
receptacle. This done, the metal was immediately let out from 
that receptacle into the ingot mould. At the International 
Exhibition of 1862, Krupp exhibited ingots of cast-steel so 
produced, which surprised and delighted every person experienced 
in the casting of steel. A single ingot weighed upwards of 20 
tons, and subsequently, at the International Exhibition in Paris 
in 1867, an ingot of much greater weight was shown by Krupp. 
Those ingots were not only large, but sound, and it was this 
combination of qualities, enormous dimensions, and entire 
soundness, which made them so remarkable. 

I have great satisfaction in informing you that similar ingots 
of cast-steel are now produced in our own Sheflield, and precisely 
in the same manner as at Essen. I have had ocular demonstration 
of the fact on the occasion of a recent visit to the well-known 
Steel Works of Messrs. Firth and Sons, in that town, in company 
with several oflicers of the Royal Artillery. I subjoin an account 
of what I there witnessed : — The casting-house was rectangular, 
and along three sides were 106 furnaces, with two smaller in 
each, the ingot mould being in the middle. Each crucible con- 
tained about 50 lbs. of molten steel. At a given signal the pouring 
of the metal commenced, and in 16 minutes the ingot mould had 
received the contents of the 212 crucibles. There was no bustle, 
no chattering, no confusion. The men — 200 in number — knew 
their drill and did their duty without a hitch. The ingot weighed 
86 cwt., and was designed for the steel tube of an Armstrong 
gun. It will be observed that the receptacle employed by Krupp 
for receiving the steel from the crucibles in the first instance was 
dispensed with, but that is only a point of minor detail. The 
Messrs. Firth have cast 9-ton and 16-ton ingots. A 9j -ton \&%c& 
is required for the 23-ton Armstrong gun. The atae\ tx&fefe ^ro 
bored out of solid ingots, and this is one cause oi t\i& <&&>&&»&& 
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of our modern ordnance. If larger ingots of steel should be 
required, they can be made at the same establishment. The 
enormous ingots of Krupp are to be regarded as tows deforce, 
and were specially intended as such. There will, be no necessity 
henceforth to have recourse to foreign steel makers for large 
shafts or other large articles of crucible-cast steel ; and, indeed, 
if I am correctly informed, the importation of articles of this 
kind has of late much declined. 

I may add that, in expectation of orders from the Government, 
the Messrs. Firth expended about £32,000 in the erection of two 
25 -ton Nasmyth hammers, reheating furnaces on Siemens' 
principle, and other appliances. The anvil block of each hammer 
is cast-iron, cast in one piece, and weighs 164 tons. The length 
of stroke was 9 ft. 6 in. These facts may possibly be of use to 
the Ministers responsible to Parliament for our great military 
and naval manufacturing establishments, and prove to them that 
our steel -makers, at least, are prepared to meet all the require* 
ments of the nation. So, doubtless, will all our manufacturers 
be equally prepared. They have done so in the matter of armour- 
plates, and never did the War Office and the Admiralty act more 
wisely than in throwing the manufacture of those plates open to 
public competition. 



THE SOLID LEVER BRIDGE. 

This Bridge, in its essentially original features, is the inven- 
tion of Messrs. Cottrell, Liscom, and Merrill. These features 
may be best explained by describing the mode of construction, 
as we find it in the American Railway Times, and which is as 
follows : — In throwing a span from one abutment to another, the 
first step of all is to lay down upon each abutment a timber pro- 
jecting over the edge of the bank a short distance. The length 
of the portion of the structure projected over the chasm is to 
that portion upon the bank (which is the balance-power), as ten 
to three. Upon the first layer of timber is placed another, 
extending further, and firmly trenailed to the first, each suc- 
cessive course projecting further outward over the chasm, and 
well secured by bolts and trenails, so that when by successive 
projections the final layer is brought to reach the middle of the 
span and unite with the corresponding lever from the opposite 
side, it presents a well-proportioned lever, nearly as solid as if 
sawn entire of one piece, its projecting weight balanced by that 
portion of the lever resting on the abutments, and the two united 
and strengthened by two or three additional courses laid over all. 
The two levers thus making the sides of the bridge are connected 
by girders, or floor timbers, on which the flooring is laid — the 
shore ends bound together to form a cradle for the reception of 
baBast. Thus completed, a span of 200 ft. would reach back 
SOft. upon each bank, and a span of 500 £t. 50 ft..\>fccfe.. O^et 
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this structure two wooden arcs are placed, of slight and graceful 
curve, united and securely fastened to the main structure by 
upright iron rods, and abutting in the shore ends of the bridge. 
The advantages of this bridge may be stated thus : — 1. 
Economy and facility of construction. It is claimed that an 
almost unlimited length of span is attainable, and the building 
of piers, which in deep and rapid rivers is very costly, and 
which obstruct the navigation, is avoided, and the cost of scaffold- 
ing saved. The plan of construction is such that any carpenters 
and blacksmiths can furnish the materials and do all the work. 
2. Strength. From the peculiarity of the structure, being 
lightest in the centre, all the material bears its true proportion 
of strain, and there is no waste, and the distribution of the com- 
ponent parts makes them all act at the greatest mechanical 
advantage. The sides of the bridge being levers balanced by the 
shore end, the bridge is relieved of the necessity of sustaining 
its own weight in the centre where an ordinary truss-work sags 
the most ; and being very light in the centre, there is no unne- 
cessary strain upon the balancing or shore end. 3. The arch 
adds great compactness and increases the strength of the whole 
in a peculiar manner. Like any other arch it thrusts laterally 
against its abutments, but its abutments are the two ends of the 
bridge into which it is built, and it thus forms with the string- 
courses of timber a wooden bow with a wooden string. In order 
to spread this arch, the chord or upper string timber would have 
to be dragged apart by longitudinal strain. Thus there can be 
no deflection of the bridge after it is well set together. It is 
this combination of the arch on the one hand, with the re-enforced 
lever on the other, which gives this bridge a strength immeasure- 
ably superior to that which the same amount of material would 
give when arranged in any other form. 

In the iron bridge, patented by the same inventors, and 
involving the same principles, the strength attained is practically 
illimitable. The advantages of a cheap, easily constructed, and 
strong wooden bridge are manifest to all ; but those connected 
with railways are best aware of the immense importance of cheap 
and strong iron bridges. The obstruction of the western rivers 
by piers is so serious an impediment to navigation, that this 
invention becomes of the utmost importance, and comes just in 
time to solve the problem of how the railways are to cross the 
Upper Mississippi and the Ohio rivers, without navigation being 
destroyed. 



GLOSS ON SILK. 

The method of giving an artificial Gloss to the woven pieces 
had been invented three years previously to this; that is, in 
1663. The discovery of the method was due to "puiQ \uaa»x&» 
Oct&vio Mejr, a merchant oi Lyons, being one <ta$ fe&£ Vs*. 
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meditation, mechanically put a small bunch of silk threads into 
his month, and began to chew them. On taking them ont again 
into his hand he was struck by the peculiar lustre they had ac- 
quired, and was not a little astonished to find that this lustre 
continued to adhere to the threads even after they had dried. 
He at once bethought him that there was a secret worth un- 
ravelling in this fact, and being a man of wits, he set himself to 
study the question. The result of his experiments was the 
proce'de' delustrage, or "glossing method." The manner of im- 
parting the artificial gloss has, like all the other details of the 
weaving art, undergone certain changes in the course of years. 
At present it is done in this wise : — Two rollers, revolving on 
their axis, are set up at a few feet from the ground, and at about 
ten yards, in a straight line, from each other. Bound the first 
of these rollers is wound the piece of silk of twenty, forty, or 
a hundred metres' length, as the case may be. Ten yards of 
the silk are then unwound and fixed by means of a brass rod in 
a groove on the second roller, care being taken to stretch the 
silk between the two cylinders as tightly as possible. A work- 
man with a thin blade of metal in his hand, daintily covers 
the uppermost side of the silk (that which will form the inside 
of the piece) with a coating of gum. On the floor under the 
outstretched silk is a small tramway, upon which runs a sort of 
tender filled with glowing coals. As fast as one man covers the 
silk with gum, another works the tender up and down so as to 
dry the mucilage before it has had time to permeate the texture. 
This is a very delicate operation ; for if, on the one hand, the 
gum is allowed to run through the silk, or if, on the other, the 
coals are kept too long under one place, the piece is spoiled. 
In the first instance it would be stained beyond power of cleansing, 
and in the second it would be burned. None but trusty work- 
men are confided with this task ; and even with the most proved 
hands there is sometimes damage. When ten yards of the piece 
have been gummed and dried, they are rolled round the second 
cylinder, and ten more are unwound. This is repeated till the 
end. But the silk, with its coating of dry gum, is then stiff to 
the touch, and crackles like cream-laid note-paper when folded. 
To make it soft and pliant again, it is rolled anew some six or 
seven times under two different cylinders, one of which has 
been warmed by the introduction of hot coals inside, and this 
is sufficient to give it that bright, new look which we all so much 
admire in fresh silk. — Comhill Magazine, 



PRACTICAL SUGGESTIONS CONCERNING THE SELECTION OP A 
SEWING-MACHINE FOR FAMILY USE. 

1. — It should be easy to learnt because ladies will not gene- 
rally take the necessary time to master a difficult one. However 
useful a machine may be in the hands of a skilled operator, if 
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an apprenticeship be necessary to learn to work it well — to do 
good work with it — it will be unused and unprofitable, or, at the 
best, it will require some person to be specially qualified to do 
the family sewing. 

2. — It should be easy to work. Every member of the family 
should be able to use it, including children and invalids. A good 
easy-running sewing machine affords pleasant occupation and 
recreation to children, and assists in teaching them the useful 
arts of cutting and putting together garments. It can hardly 
be a family machine if children cannot use it, and take pleasure 
in it. Ladies in delicate health cannot have more agreeable and 
healthful exercise than the occasional use of a proper family 
sewing-machine. 

3. — It should be easy to change from one kind of work to 
another. The "family use" of a sewing-machine consists of 
all sorts of work, one after another; and generally a change in 
the work requires some change of the machine. Changes of 
needle, cotton, or both, are frequent. In some machines these 
changes are easily made ; but in others they require time and 
the careful attention of even a skilful operator. Before buying, 
a lady should always set the needle herself, notice whether there 
is any liability of setting it wrong, whether there is any means of 
knowing whether it is set wrong or not, and the consequences 
of setting it wrong ; she should remove the cotton, and thread 
up the machine herself j and remember that these changes and 
many more occur just when she has little time to lose, as she 
" must get her work out of the way." She should use the hem- 
mers also ; see whether they turn the hems and fells under, as in 
sewing by hand, or up on the right side, causing a garment to 
appear wrong-side out. 

4. — It should be easy to keep in order. It should require only 
cleaning and oiling, and should not require skill to do even that. 
It should never require to be taken to pieces for any purpose 
whatever j it should be so contrived that no part need be removed 
to get at any other part. If any derangement occur, as will 
occasionally be the case in all machinery, both the difficulty and 
the remedy should be so obvious that no serious consequences can 
follow. The machine should right itself , when the obstacle is removed. 

5. — It should be simple in its mechanism. A skilful sales- 
woman can display the attractive features of any machine, and 
hide its defects. A lady should try to learn to use a few of 
the best machines before buying. She will not then need the 
caution against a complicated one, having learned a timely 
lesson from its continual derangements. 

6. — It should be noiseless. The old, heavy, cumbersome, 
noisy style of machinery, is very unwelcome in the home 
circle. A truly noiseless machine does not interrupt reading or 
conversation. 

7. — It should be so well made as to require no repairs. The 
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best made machines, when worked by steam-power for manu- 
facturing purposes, will wear out in a few years, bnt in family 
use, they will last a generation, accidents excepted. 

8. — It sJoould do all kinds of work well, and make a strong, 
secure, and beautiful seam, that will stand washing, ironing, 
and wear. Some machines do light work well, others heavy 
work ; rarely one does both equally well. In regard to the kind 
of stitch, one should not act upon the opinion of any other person. 
She should subject the different stitches to actual test, and judge 
for herself. 

9. — It should make the best stitch. There are four kinds 
of stitch in common use ; the chain stitch, the lock stitch, the 
Grover and Baker stitch, and the Willcox and Gibbs stitch. 

The chain stitch is made only by the " cheap machines/' and 
it is believed to be quite worthless ; at least, the machines are, 
for they drop stitches, and are otherwise defective ; it may there- 
fore be left out of the comparison. 

The lock stitch is made by two threads, one lying nearly straight 
on the under surface of the work, (except on thick cloth, when it 
is nearly alike on both sides), the other passing through the 
material and crossing the under thread. This stitch is preferred 
on leather, and is much used on heavy cloth, but on thinner 
materials, the seam is less satisfactory on account of its in- 
elasticity, and the difficulty of equalizing the tensions of the 
two threads. 

The Grover and Baker stitch is made by two threads looped 
together, one of which passes through the cloth and with the 
other forms a ridge upon the under side ; the under thread is 
much finer than the upper, in order to make the ridge as light 
as possible. This is an excellent embroidery stitch, the most 
showy of all. It is also in use for general purposes, having 
an advantage over the lock stitch in being secure, and, at the 
same time, easily taken out when desired. The mechanism by 
which both this and the lock stitch are made, is, however, very 
complicated, and much skill is requisite to use it successfully. 

The Willcox and Gibbs stitch is made by one thread direct 
from the reel by means of a very simple mechanism, which does 
its work with greater certainty than any other, and almost entirely 
without noise. Each loop grasps the preceding one and is firmly 
twisted around it. The seam is fastened off by taking two 
stitches beyond the cloth. This ties a firm knot. When the 
fastening is required before coming to the end, it is done by 
simply drawing the thread backward upon the seam. It is the 
strongest, most secure, and the most beautiful stitch known. If 
three tucks be made side-by-side with the three stitches respec- 
tively, and cut across at short distances, and the cloth pulled, the 
lock-stitch gives way first by the drawing out of the stitch, the 
Grover and Baker next by the breaking of the under thread, the 
Willcox and Gibbs last, — Mechanics' Magazine. 
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COAST DEFENCES. 

Colonel Jervois, C.B.R.E., has delivered, at the United Service 
Institution, a lecture upon " Coast Defences, and the Applications 
of Iron to Fortification." Colonel Jervois commenced by point- 
ing out the necessity and uses of permanent fortifications, which 
do not, as is sometimes supposed, involve the shutting up of bodies 
of troops to render them unavailable for employment in the field, 
but rather create a great opportunity for economy, because a 
position of great importance can be held by a comparatively small 
body of men. Behind the ramparts of permanent forts our 
reserve forces could become first-rate soldiers, while holding the 
lines of works that defend vital spots against everything but the 
slow operations of a regular siege. A beaten army can rally 
under the walls of a fortress. An attacking enemy must either 
delay his advance and besiege the place, or weaken his army by 
leaving strong detachments to watch the works with their garri- 
son. From fortresses sallies can be made and the enemy's line 
of communication endangered. Furthermore, such places as 
Portsmouth must be guarded somehow or other, if not by fortifi- 
cations then by a large army in the field. Armies are set free by 
land defences, fleets by sea forts. Colonel Jervois then pointed 
out that the strength required for land works is much less than 
that for coast defences ; because neither twelve ton, eighteen ton, 
nor twenty -three ton guns can be dragged over the open country 
by an invading force without great risk and delay, though they 
may be carried in ships. Therefore, against ships heavier guns 
and stronger protection are required than against attack from 
the land. To apply the same reasoning to land and sea defences 
would be manifestly absurd. Since something exceptionally 
strong and carrying very heavy guns must be provided for har- 
bour defence, the question arose, should such structures be fixed 
or floating ? Colonel Jervois said there was no versus in the 
question. Both forts and floating batteries must be used, and 
and the lecturer claimed to have suggested the necessity of taking 
the subject into consideration ten years ago. The committee of 
which Colonel Jervois was a member, in conjunction with a naval 
and an artillery officer, met and actually recommended the employ- 
ment of vessels strongly resembling the American Monitors of 
later times. Obstructions, too, are required to hold ships back 
from advancing to places where their guns would be dangerous, 
and torpedoes of various kinds to attack the vessel from the sur- 
face of the water or from beneath. The labours of a committee 
lately appointed have been crowned with perfect success, and 
both naval officers and engineers are passing through courses of 
torpedo instruction. 

Mr. Abel, chemist to the War Department, deserved praise for his 
scientific and practical labours in this field. Yet toT^fofcftmWo\i\» 
forts would soon be removed by the enemy, or ieiideie^\xii^ocvva\v% 
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by the death or captivity of the men placed on shore in order to ex- 
plode them. Forts, then, there must be. Barbette batteries have 
the disadvantage of exposing men and guns to fire from the enemy; 
shrapnel soon drives exposed men from their pieces. But if men 
must be protected — how ? Earthworks with iron shields hare 
been provided in some situations; granite casemates with iron 
shields, and sometimes with turrets on the roof ; and, lastly, iron 
fort 8, where there is no room for earth and something stronger 
than granite is wanted. Colonel Jervois puts so much confidence 
in the superiority of the fire from forts over that from ships that 
he would bo willing to hold by the American system, and retain 
granite casemates with many guns, as being cheaper than iron 
forts. He pointed out that our casemates are stronger than 
those of foreign nations, and asserted that no fort had ever yet 
been breached by the fire of ships. All such effects during the 
American war came from shore batteries. Mortar fire should be 
provided to attack the vulnerable decks of ironclads, and if Mon- 
criefTs system of mounting guns were applied extensively, as 
Colonel Jervois explained hod been recommended by him, the 
chances of success for a naval attack against earthworks and 
granite forts would be small indeed. 

The question of iron structures was then touched upon. Many 
plans were shown in diagram, but all the foreign ones ap- 
peared to be either weak or very expensive. No nation has 
worked out the subject as English officers and scientific men have, 
and it is not wonderful that we should have discovered more facts 
bearing on efficiency and economy than could possibly occur to 
those who have no experimental knowledge of the subject. Colonel 
Jervois showed a drawing of a Russian shield which cost some 
£2200 per gun, and was weaker than the famous Gibraltar shield, 
which cost less than £1000. Several forms proposed by various 
individuals were shown and explained. The lecturer seemed to 
be somewhat in favour of a backing of concrete or masonry en- 
closed in iron casing, but said that the subject would soon under- 
go further investigation. The Plymouth Breakwater fort lately 
fired at on the practice-ground at Shoeburyness was described, 
and the lecturer spoke rather warmly of the nature of the trials. 
In those trials " The power of the guns in the forts was not con- 
sidered," though that is at least half the battle, and " the science 
of submarine mining was ignored.* ' If the whole system of de- 
fence is strong enough to prevent any enemy from attacking, 
what more can be wanted ? All increase in the power of artillery 
is in favour of the defence, and enables gunners on shore to keep 
ships at greater distances, or to protect a wider circle of torpe- 
does. Speaking in detail upon the late experiments, Colonel 
Jervois pointed out that the system of plate upon plate is cheap 
and strong, giving nearly the same amount of protection as solid 
armour of the same thickness, and at a much smaller cost. The 
two 15 in, plates were dashed to pieces at Shoeburyness, and the 
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smashing of the whole thickness of defence would be more fatal 
than the detachment here and there of part of a plate or plank in 
the compound structure. Finally, Colonel Jervois asserted that 
when people talked of defences not being strong enough, they 
forgot that nothing could be easier than to make forts impene- 
trable to guns, if only the money were forthcoming. But cost 
must always influence the quantity of any pleasant thing pro- 
curable, and the Department of Works claimed the credit of 
having done the best it could with its resources, and, further, to 
have produced iron defences equal or superior to those of any 
other nation ; strong enough, if supported by all proper scientific 
means — torpedoes and the like — to defend the harbours of England 
against all the navies in the world. — Abridged from tlie Times. 



THE MILLWALL SHIELD. 

The Millwall Shield at Shoeburyness, designed and constructed 
by Mr. John Hughes, of the Millwall Iron- Works, has undergone 
another test, from which it came out signally victorious. It had 
already withstood fourteen rounds from the 9 in. and 10 in. 
guns without any serious damage to the backing ; and on the 
present occasion it was fired at by the 12 in. gun at seventy 
yards, with battering charges of 74 lb. of powder. The Gibral- 
tar shield was destroyed with ten rounds from the 9 in. gun. 
The Millwall shield, however, with Mr. Hughes' hollow stringer 
backing, stopped a 600 lb. Palliser shot, which imbedded itself 
22 inches in the iron and backing of the structure, which it drove 
bodily back 6 ft., notwithstanding the heavy timber struts by 
which it was secured. Four rounds were fired, the first shot 
striking the upper proper left corner of the port jamb, on the 
6 in. face plate portion of the shield, gouging out a circular notch 
and glancing through the porthole. The second shot struck the 
lower proper right corner of the porthole on the head of a 3^ in. 
bolt upon the 9 in. plated portion, where the hollow stringers are 
filled in with teak. The shot penetrated 15 in. into the shield, 
and broke up into fragments, which were scattered in front of 
the target. The stringers stood well and the skin remained in- 
tact, some rivet-heads only being sheared off. A piece of the 
front plate, however, was broken off, the shot taking effect be- 
tween two previous shot-holes. In the third round the shot 
struck the upper 6 in. plate on a level with the top of the port- 
hole. The shot-hole measured 12 in. in diameter and was 32 in. 
deep, and consequently 7 in. short of total penetration. Two 
previous shot-holes were in close proximity, and three fissures, 
having a gape of about 1£ in., extended from them across the 
plate. Behind the shield the whole body of the rear girders was 
thrown back at top about 4 in., breaking away the inner flange o£ 
the proper left strut, and casting the fragment) about 4 it. ft \n« 
long, with the wedge piece, and a large length oi % ^ V&*\y&» 
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attached, nine paces to the rear. In this portion the hollow 
stringers have no infilling. Another 81 in. bolt was stretched 
4\ in. by the bulge, without breaking. The fourth, and last shot 
fired, struck the lower proper right end of the 9 in. plate, behind 
which the backing is filled in with teak. The shot penetrated 
the target 22 in., leaving 3 in. of its rear projecting from the face 
of the plate. The projectile split into four nearly equal parts, 
and the general result was — as we have already mentioned — that 
the right wing of the shield was knocked back 6 ft. from its pre- 
vious line, and the left wing slewed forward 1 ft. The wood 
piling and iron blocks, by which the shield was stayed, were 
carried away, and the foot-plate of the shield was torn away by 
the shearing of the rivets. The covering strip was thrown away 
from the side of the shield 8 ft., the ends of the hollow stringer 
backing being exposed. No damage of the slightest importance 
occurred to the rear of the shield, which has certainly withstood, 
in a manner totally unprecedented, the tremendous pounding to 
which it has been subjected. Whether we look at Mr. Hughes' 
hollow stringer principle, the Millwall iron used in the construc- 
tion of the shield, or Mr. Parsons' bolts, which held the parts so 
splendidly together, we can only find good cause for congratu- 
lation. The results of this trial will certainly constitute an era 
in the practical history of guns and targets. — Mechanics 1 Maga- 
zine. 



THE NEW COLONIAL DEFENCE SHIP. 

The first Monitor constructed under the auspices of our 
Admiralty has been built in Messrs. Palmer's yard, at Jarrow- 
on-Tyne. This vessel, the Cerberus is intended for the de- 
fence of the city of Melbourne. The colonial authorities have 
agreed to pay one-fifth of the first cost of the vessel, to furnish 
her armament, and to get her navigated to Melbourne at their 
own expense. The vessel in question is an example of the breast- 
work principle, which, we believe, was first publicly pro- 
pounded by the Chief Constructor of the Navy in 1867, at the 
Institution of Civil Engineers. The reason for adopting this 
plan is to protect all the principal openings in the decks to a 
height of 10 or 12 ft. above the water, thus adding greatly to 
the security of these low-decked vessels. The dimensions of the 
Cerberus are as follows : — Length, 225 ft. ; breadth, 45 ft. j 
draught of water, 15 ft. 6 in. j and burden, in tons, 2,107 (build- 
ers' measurement). She carries two turrets, one at each end of 
the breastwork, each turret furnished with a couple of 18-ton 
guns. These turrets stand about 5 ft. 6 in. above the breast- 
work, and can be turned either by manual or steam-power. They 
are protected with 10-inch solid armour in wake of the ports, 
and with 9-inch elsewhere. Next to the armour comes the usual 
teak hacking, and inside all are two thicknesses of half-inch 
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plating. The tops of the turrets are covered with half-inch 
plating worked upon beams. The breastwork stands upon the 
midship portion of the upper deck, and is 112 ft. long, 34 ft. wide, 
and 6 ft. deep. Its ends, which are circular, are protected with 
nine-inch armour, and the remainder of it with eight-inch, the 
top being covered with two thicknesses of half -inch plating. 
Within the breastwork are the funnel, air-shaft, turret machinery, 
steering wheels, cooking ranges, and the hatchways leading 
directly to the ammunition store and the lower deck. The upper 
deck, outside the breastwork, is covered with two thicknesses of 
three-quarter-inch plating, and is pierced for three skylights. 
Each of these skylights is surrounded with armour, and is pro- 
vided with an armour-plated cover for use in action. The 
amount of free-board given to the Cerberus is 3 ft., the side 
being covered with armour from stem to stern to about 4 ft. 
below the water-line. This armour is in two strakes, the upper 
one being 8 in. thick, and the lower one 6 in., both tapering 
towards the extremities of the vessel. Behind the armour comes 
the usual teak backing and skin plating. The armour and back- 
ing are worked upon a recessed armour-shelf, so as to make the 
line of the side a continuous curve, as in broadside vessels, and 
contrary to the practice adopted in the American monitors and 
the Qlatton. Above the turrets is a hurricane-deck, extending 
the whole length of the breastwork, with the interior of which 
it communicates by water-tight iron trunks. All openings in 
this and the other decks are protected by iron gratings from ver- 
tical fire. A pilot-house is erected on the top of the breastwork, 
and extends 4 ft. above the hurricane -deck ; its sides are pro- 
tected with 9 in. armour, and its ends with 8 in. The frames of 
the vessel are of the combined longitudinal and bracket descrip- 
tion now usually adopted in the Royal Navy. She has also a 
complete double bottom, and numerous transverse water-tight 
bulkheads. 

The Cerberus will be propelled by twin screws, driven by 
engines of 250-horse power (nominal), constructed by Messrs. 
Haudslay. She is expected to attain a speed of about eight 
knots, high speed not being considered essential in a vessel 
intended for such duties as she will have to perform. The tur- 
ret guns will have an uninterrupted arc of fire, since the vessel 
is entirely devoid of rigging of any description, and even the 
boat davits can be lowered out of the way. The arrangements 
for ventilation are very perfect. Fresh air is admitted by means 
of the air-shaft and of the openings in the deck over the stoke- 
hole. There is a fan at the bottom of the air-shaft, and another 
■ u at the fore-end of the stoke-hole, both worked by steam. These 
| will drive the air through main pipes running fore and aft, from 
which branches are led wherever required. One peco\iai\^ eft 
I tkis vessel now-a-dajs is that she is not a ram, properly a^£8b&m%, 
[ hat still, as she has a perfectly upright stem, she could ^ wasA 
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for ramming. The absence of the projecting prow ought to be 
an advantage, so far as speed is concerned, since there can be no 
doubt that the enormous wave which it raises somewhat impedes 
a vessel's progress. We must not forget to add that the Cer- 
berus is fitted with that valuable invention the balanced rudder. 
— Pali Mall Gazette. 



OUR IRON-CLAD SHIPS. 

There has been read to the Society- of Arts a paper on "The 
Turret and Tripod Systems of Captain Coles, as exhibited by 
Admiral Hoisted in Paris." The gallant Admiral explained at 
very great length the principles of the system, and advocated a 
system by which the turrets could be used on a vessel having an 
upper deck, so that the sailing power of our navy might still be 
kept up. The class of ships he expressed a desire to see con- 
structed was exhibited in model — a vessel of great length and 
fine lines, and with an upper deck for sailing power. He stated 
that his views had been concurred in by most eminent men in 
naval architecture, and by men who well understood what was 
wanted for naval warfare under existing ciremmstanoes. Mr. 
Scott Russell said the great difficulty constructors, artillerists, 
and engineers had in founding a good vessel was in finding a 
sailor to say what he did wont. Admiral Halsted, however, 
had said pretty distinctly what he wanted, and had demanded 
for the navy the best possible turret-ship. In his (Mr. Scott 
Russell's) opinion, the group of ships designed, and the plans of 
which had been laid before the meeting, was excellent ; but he 
thought the broadside guns might be more protected by the 
vessel being made broader. He urged upon the consideration 
of the meeting whether it was not well to build the turret class 
of vessels small, leaving " bigness " to the broadside class ; but, 
whichever way it might be, he hoped our sailors would find some 
means of testing the vessels and the guns without having a war 
for the purpose. Mr. E. J. Reed said naval officers generally 
expressed an opinion that the large vessels of the class advocated 
by Admiral Halsted were undesirable ; and, in entering upon a 
discussion of the details of construction, he said the estimates 
and proportions mode out by unofficial and irresponsible per- 
sons were always open to correction. The turret and broadside 
vessel proposed by the Admiral, he said, was too long and too 
unwieldy, and to show how undesirable it was to adopt any plan 
or system of ship as final, he mentioned that he had had before 
him the plans of the " Monitor " class of vessels proposed by a 
Russian admiral, and which were so designed that they could 
come out of the Baltic and sink such vessels as were here pro- 
posed. Before we went too far, we should see what the Cap- 
tam and Monarch turned out to be. Sir F. Grey urged that 
we should be careful, and not go too fast in. \ftxa construction 
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of any class of ships. Mr. Lamport said we wanted two classes 
of vessels — one for the defence of our shores, the other for ser- 
vice in aggression. Admiral Sir Edward Belcher said that ships 
of great length were unmanageable under canvas, and he did 
not admire the " scaffolding " appearance of the deck over 
the turrets. Then snch a ship as the Sovereign could not be 
sent on a long voyage, as we should desire to send a ship-of- 
war in time of war. As to submarine artillery, he advocated 
instead a Nasmyth hammer being below the water-Kne of a ship, 
and worked with steam, so that it could "punch " the antagonist 
when in close quarters. The Earl of Hardwicke said the first 
considerations were to float these turret-ships, and give secure 
platforms from which to work the guns. As, he said, it had 
been allowed that iron could be penetrated, what was the use 
of the iron? That was a question yet to be settled; and whatever 
other class of vessels was built, we must have the line-of -battle 
ships to act in masses ; for, after all, the fighting would be in 
masses, as it ever had been, whatever sort of ship was used. 
Then, as to the gun, the view he had was that the moveable plat- 
form in the centre of the ship was the best mode of fighting ; 
and he added, amid cheers, our men would want no turrets, for 
they could fight better, as they had ever done, in the open. It 
was frightful work firing in a confined space, as all who had had 
experience in the old men-of-war knew, and firing in these tur- 
rets would deafen the men. What was wanted was a class of 
vessels which could cruise in safety, have uniformity of speed, 
or nearly so, and with ready means of working the guns from a 
centre platform. — Times. 

Mr. E. J. Reed, in a lecture on Iron-clad Ships, has ably illus- 
trated the subject in a popular manner at the Sailors' Home. 
Mr. Reed commenced by describing the floating batteries which 
were used against the Russian forts during the Crimean war, and 
then explained the various steps which had since been taken by 
the Admiralty for increasing the naval defences of this country. 
He minutely described the peculiarities of each successive ship 
which had been devised and launched under his own direction, 
and entered especially into the question of their vulnerability or 
otherwise. Comparisons were also instituted between French 
and English vessels of war, which resulted in a demonstration of 
the superiority of the latter over the former. The various kinds 
of backing, and of inner skins employed in the construction of 
iron-clad ships, and of experimental targets, for testing the 
penetrative powers of the Whitworth and other guns, were 
explained, and then the lecturer advanced to a consideration of 
the fleet of the future. Although carefully guarding himself 
from divulging the plans of the Government, it was quite appa- 
rent that Mr. Reed's inclination was towards the introduction. est 
shorter ships, thicker armour-plates, increased steam-^cywet,Wai- 
tcrewe, and greater coal stowage. 
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Tho Chief Constructor of the Navy has likewise read a 
paper before the K03 al Society " On the Belation of Form and 
Dimensions to Weight of Material in the Construction of Iron- 
Clad Ships." It is an important question, for experience enough 
has already been gained to prove that the proportion of length 
to breadth in a ship, and the form of her water-lines, should in 
a great degree depend on the weight of the building material. 
The proportions and form of an armour-plated ship should be 
very different from those of a ship without armour ; and any 
increase in the thickness and extent of the armour should be 
followed by a diminution of the length of the ship, and an in- 
crease in the breadth and of fulness in the water-lines. In- 
fluenced by these considerations, Mr. Heed designed the Belle- 
rophon, a short, handy ship in comparison with some other 
iron-clads, which, like tho Affondatore at the Battle of Lissa, 
would have to run out of action in order to turn round. A 
ship that will " come about " in less than two minutes will be a 
much more trustworthy ship in these days of quick movements 
than one that requires seven minutes and extra hands on the 
steering -tackle for tho operation. A long ship weighs 12,570 
tons, reckoning only the hull ; a short ship, 7,576 tons. But 
the latter has been reduced in the Minotaur to 7,100 tons, 
and in the Hellerophon to 4,460 tons ; and on this there 
hangs a conclusion which will perhaps make an impression on 
the British taxpayers, if not on the functionaries who shape the 
estimates — namely, that taking the cost per ton at £55, which 
is tho average cost for the hulls of armour-clad ships, the saving 
made by adopting the new sliip of the Bellerophon type would 
amount to £283,250 ! 



CIRCULAR IRONCLADS. 

Mr. John Elder, has read, at the United Service Institution, a 
paper in which he discussed his original theory of constructing 
circular iron ships with immersed propellers. Having adverted 
to the comparison of the respective merits of the turret and 
broadside systems as at present adopted in the Navy, the lec- 
turer said that in the opinion of almost all who were competent 
to judge, the former was the preferable one, inasmuch as the 
vessels built on its principles were less vulnerable than broadside 
ships, and were also capable of carrying heavier guns. He pro- 
posed to develop that system more fully by making the turret 
carry itself — that is to say, by extending its diameter, and by 
arranging its bottom so that it would represent a small section of 
a large sphere. To make the subject intelligible to non-profes- 
sional readers, we may observe that the hull of a ship built on 
Mr. Elder's plan, as illustrated by his models, would be some- 
what similar in shape to a saucer with a flat covering, or to a 
small section of an orange the rind of which would represent the 
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skin of the vessel. Mr. Elder stated that a ship of this shape 
would draw only about half the water which would constitute 
the draught of an ordinary-shaped vessel of equal displacement, 
though the midship section would, of course, be much greater. 
At first sight it might appear impracticable to drive a vessel so 
constructed through the water at any considerable speed, but the 
lecturer's own experience, he said, had afforded ample evidence 
that such a belief was erroneous. He had made two models — 
one of an ironclad of the most modern design, and another of a 
vessel built according to the plan he was advocating — and he 
had found, after repeated experiments in smooth and rough 
water, that the circular model required no more power to propel 
it than the other. It was proposed, for the purpose of propul- 
sion, to employ hydraulic machinery in vessels built on what we 
may now call the circular system, similar to that used in Her 
Majesty's ship Waterwitch — the suction-pipe and water -jet 
being in a line with each other, and it was estimated that there 
would be no difficulty in obtaining a speed of twelve knots an 
hour, if, indeed, the circular vessels would not attain to a speed 
commensurate with that of our fastest ironclads. 

The machinery for manoeuvring the vessel is also very inge- 
nious. On each side of the suction-pipe and of the delivery pipe 
or water-jet, two other pipes were placed, curved at their outer 
ends in opposite directions, and through these the water might 
be taken in and given out instead of being received and delivered 
through the straight pipes referred to. By this means the vessel 
might be made to revolve in any direction, and the several guns, 
which were placed at frequent intervals round the vessel, could 
each in its turn be brought to bear on the same snot. Sup- 
posing the case of a ship represented by the mode used for illus- 
trating the lecturer's theory, carrying twenty-six guns, each 
throwing 600 lb. solid shot, and revolving once in a minute, the 
entire fire of the twenty- six guns could be directed against any 
particular object, or series of objects, within the time occupied 
by one revolution of the vessel. The method of steering — and 
this was the particular in which the greatest difficulty suggested 
in the subject under discussion — was somewhat complicated, 
though readily intelligible to those who inspected the models 
exhibited. A centrifugal pump or turbine was made to revolve 
by means of a rack and pinion — the shaft carrying the pinion 
having at the other end a similar arrangement driving another 
rack, which again was connected with a revolving pilot-house. 
Whenever the pilot-house turned, the turbine also moved, and 
the water-jet was consequently similarly influenced in its direc- 
tion. A curious and valuable result was thus obtained. By 
having a " look-out," or line of sight, in the pilot-house, cor- 
responding with the suction-pipe of the turbine, the person in 
the pilot-house, while steering the ship, would have his back to 
the water-jet, and would " look-out" in a line with the suction- 
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pipe. The ship would thus be caused always to travel in the 
corresponding direction, or, in other words, the steersman would 
only have to continue looking at any particular place in order to 
direct his vessel towards it as a destination. The lecturer then 
proceeded to indicate the other peculiarities of the ships con- 
structed under his plan, and dwelt particularly on their remark- 
able stability, enabling them to carry the heaviest • guns on a 
high tower, if required, to fire into forts or over high projections. 
From the great angle of the sides, they could only be hit by 
ricochet shot. The great capacity of the ships for stowage was 
also illustrated by the fact that they could carry sufficient coals 
for twenty-five days' consumption. It was also suggested that 
as there were now now several mounted mortars for the carriage 
of which there were no ships suited at the present time, they 
might be advantageously employed in vessels constructed on 
Mr. Elder's theory, which would, it was asserted, be admirably 
adapted for the purpose. — Times, 



NEW DUTCH ARMOUR-CLAD RAM. 

Messrs. R. Napier & Sons have launched from their ship- 
building yard at Govan, near Glasgow, an Armour-clad Twin 
Screw turret Earn, named the Be Buffel, built for the Dutch 
Government. This new war-ship is of about 1,473 tons, 
builders' measurement. She is 205 ft. in length by 40 ft. beam, 
and 24 ft. deep. Her sides are plated with armour 6 in. thick, 
backed with 10 in. of teak on an inner skin, right forward and 
aft, extending 3 ft. below, and 2 ft. above the water-line, and 
thus protecting the most vulnerable part of the vessel. The main 
deck consists of 6 in. of teak on a 1 in. plate. The wall on the 
main-deck round the base of the turret, which is constructed on 
Captain Coles's principle, is composed of " eight armour backed 
by twelve " teak on an inch inner skin. The armour and backing 
on the turret are similar to those on the wall. The Be Buffel 
is to carry two 300-pounder 12^-ton Armstrong guns in the 
turret, and four smaller broadside guns on the main-deck. Her 
guns train right round the circle, with the exception of a few 
degrees on each side the keel aft, the funnel preventing the circle 
from being completed. The turret may be worked by steam, 
under the care of one man. Accommodation is provided on the 
main-deck for the officers and crew, whose comfort has been con- 
sidered in every respect in the construction of the vessel. It 
is expected that the Be Buffel will attain to a speed of about 
13£ knots per hour. Her engines, also constructed by the Messrs. 
Napier, are of 400 nominal horse-power, fitted with surface con- 
densers, super-heaters, &c. The Be Buffel is the second iron- 
clad for the Dutch Government, which has issued from the works 
of Messrs. Napier, within three weeks, the B Tijger, a monitor, 
having been launched within that period. — MecKam.ics' Magazine. 
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" WARRIOR," " MINOTAUR," AND " BELLEROPHON." 

The Controller of the Navy reports the result of a trial of the 
speed of these three ships at the measured mile, and for six con- 
secutive hours' steaming outside the Isle of Wight, in fine weather. 
The speed of the Minotawr at the mile was 14'411 knots per 
hour, but at the six hours' trial only 14*165 ; of the Warrior 
14-079 and 13936; of the Bellerophon 13874 and 14053. 
The indicated horse-power in the Minotaur declined from 
6,702 at the mile to 6,193 in the six hours' trial ; in the Warrior 
from 5,267 to 5,092 ; but the Bellerophon increased the horse- 
power from 6,002 at the mile to 6,199 at the six hours' trial, 
showing that if the expected horse-power were realized, the cal- 
culated speed of the ship would be assured. The Bellerophon 
had the disadvantage of having been twenty -one days out of dock 
when tried for six hours, or twice as long in the water as the 
other two ships, at a time of year when the growth of weeds is 
very rapid. The Controller considers that these experiments prove 
that, with good coal and good stoking, there is but little differ- 
ence between the result of a trial at the measured mile, and one 
lasting for six hours on the open sea ; that the bad performances 
of the Warrior , Minotawr, and Bellerophon, during their previous 
cruise, arose from causes over which the designers of these ships 
had no control, and that any judgment on their qualities depen- 
dent on such records would have been illusory and misleading. 



THE MONCRIEFF CARRIAGE. 

The experiments made at Shoeburyness with this invention 
have an importance far above any that attaches to the question 
of superiority between one iron shield and another. If Captain 
MoncriefTs invention is adopted — as it must be, sooner or later 
— iron shields for ports and embrasures become superfluous, be- 
cause embrasures and ports will cease to exist. The weak spots 
in our forts will be removed, and our gunners will work their 
guns behind parapets ov walls impervious to the heaviest projec- 
tiles ; while, at the same time, they will reap great advantages in 
facility of laying their guns, and in largely increased lateral 
range. Nor is this the only benefit to be derived from this re- 
markable invention. Ships, as well as forts, may be improved, 
and the advantages of a turret-ship be obtained without a turret. 
And on shore, guns may be mounted where they can sweep the 
land or the sea with their fire, and yet afford no mark for the 
enemy's shot, though no parapet has been raised for their protec- 
tion. 

Such statements as these may seem paradoxical, but they con- 
tain no semblance of exaggeration. An entirely new principle 
has been introduced, and it brings with it entirely new c.crci&NkrcA 
of warfare. The labours of thirteen yeais, Vhich. C^Vssxil&RreL- 
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crieff has expended on maturing his system, are now meeting their 
reward in the completely successful development of an invention 
that will add tenfold to the strength of England's national 
defence. 

As far back as the time of the Crimean campaign — in which 
Captain Moncrieff, an Edinburgh artillery militiaman, took part 
as a volunteer, in order to see the actual conditions under which 
guns are worked in a siege, — he began to design lifts for guns, 
with a view to obtain a system of tiring over a solid parapet, 
while preserving free lateral range, and neither exposing the gun 
and detachment, nor involving the labour* of raising and lowering 
the piece. In the course of his work it occurred to him that in 
the recoil of the gun — that hitherto untamable and destructive 
enemy — he had an agent suited for his purpose. He has tamed 
that fierce and violent force ; he has brought it to do his bidding 
and to be a useful servant, supplying the place of many men. 

It is difficult to explain the action of such a machine as Capt. 
Moncrieff' s invention without a drawing. In the natural or firing 
position, the gun pointing over the parapet is supported on a 
" carriage," consisting of two triangular brackets, attached in 
front to two " elevators," and having in rear two rollers, resting 
on the front of the slides of the platform, which are inclined 
downwards to the rear. The gun is kept in this position by a 
counter-weight, sufficient to balance the weight of the gun, placed 
between and attached to the elevators. When the gun is fired, 
the carriage runs backwards down the slides of the platform, pull- 
ing the elevators. These roll backwards on the bottom of the 
platform, causing the gun to descend in a curve, while at the same 
time the counter-weight rises (at first with increasing velocity). 
The periphery of the elevators is circular at the part which is first 
rolled back on the platform, and the centre of gravity of both the 
gun and counter -weight together is also the centre of the circular 
part of the periphery. Hence, the common centre of gravity of 
the gun and elevators travels backwards in a horizontal plane. 
Soon, however, the elevators pass off the circular arc on to the 
greater curve, and the leverage in favour of the counter -weight 
goes on in an increasing progression, until it becomes sufficient 
to meet the utmost force of the recoil j and thus the recoil is ab- 
sorbed. As the elevators roll back, a rack of peculiar form 
attached to them turns a pinion, giving motion to a large toothed 
wheel outside the elevators. When the gun has recoiled as far as 
it will go, it is held in position by a self -acting pawl catching this 
toothed wheel. It is now under cover, entirely concealed by the 
parapet. In this position the gun is loaded — the detachment being 
entirely protected by the parapet. When loaded it is only necessary 
to raise the pawl, and the energy of the recoil, stored up in the 
counter-weight, raises the gun up into the firing position. If left 
to itself, it would run up with some violence ; so its rate of move- 
ment Jsjregnlated with the greatest ease by af&c&on-\jttad.^orked 
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by one gunner. In the experiments of August, the break-wheel 
became damaged, and preventer ropes applied to the carriage 
were found to answer the purpose equally well. This had been 
repaired before last week, and the friction-band answered its pur- 
pose admirably. 

When the gun has run up into the firing position, the neces- 
sary elevation can be given, without exposing a man, by means 
of a trunnion-pointer and a segmental scale on the cheek of the 
carriage, and the gun can be laid by a reflecting sight, also in- 
vented by Captain MoncriefF, and consisting of a small mirror 
fixed to the gun in front of the left trunnion, in which the fore- 
sight and object • aimed at can be seen at the same time from 
below. A line through zero on the fore-sight, and parallel to the 
axis of the gun, passes through the intersection of two lines on 
the mirror. The elevating screw can be worked from the front 
by the man looking in the reflecting sight, and the traversing can 
be performed by one man, also below ; so that a moving object 
can be followed and fired at while the gun is actually in motion 
— not a man of the detachment being visible to the enemy. If 
the object is stationary, it becomes unnecessary to use any sight 
after the gun has once been laid ; for the platform does not move • 
when the gun is fired, and it is only necessary to make a pointer 
upon its foot correspond with a mark made at the first round on 
the circular racer round which the whole traverses. Excellent 
practice at 1,500 yards was made at Shoeburyness last week, 
when the gun was laid in this manner, and worked by only three 
men. The Government called upon Captain MoncriefF to apply 
his principle, in the first instance, to a 7-inch 7-ton rifled gun. 
He has done so with perfect success. His theory and principle 
are unerring ; their application to greater weights is a mere matter 
of detail. We are virtually in possession of a system of mount- 
ing guns so as to entirely conceal gun and detachment from direct 
fire. Let us see in what manner it can be applied. 

In the first place, as regards earthworks. Take . Southsea 
Castle for example : the parapet is pierced with embrasures, each 
offering a large opening on the outside, converging like a funnel 
to the neck of the embrasure, and guiding the enemy's shot, 
while the parapet is very weak where it is cut away on each side. 
Thus there is great danger for the detachment, and it is con- 
sidered necessary to close the embrasures by iron shields. The 
unsatisfactory shields for the Gibraltar works cost £1,000 a- 
piece ; moreover, the great horizontal strain with ordinary car- 
riages and platforms renders very strong and expensive founda- 
tions necessary, while the ordinary iron carriage and platform for 
a 7-inch gun cost about £500. Now take the MoncriefF car- 
riage. It costs about £800 or £900; part of the difference is 
saved in foundations, for there is no horizontal strain, no friction 
being used to check the recoil. The embrasure is ft\\&dLTK£ V\£el 
earth and disappears, the whole parapet becoming cm& \m&atm 



46 THE YEAR-BOOK OF PACTS. 

shot-proof thickness, and the costly shield is not wanted. Per- 
fect immunity from direct fire is obtained by the gunners, and 
the gun which en embrasure had an extreme lateral range of 
sixty degrees, and that only at the risk of blowing the sides of 
the embrasure to pieces, has the range of the whole circle, or 
practically, over the parapet in front, of 150 degrees. In con- 
fined situations, where earthworks cannot be used, as for example, 
Plymouth Breakwater fort, the difficulty lies in the shields. The 
body of the fort is easily made shot-proof, but the shields for the 
ports are limited in thickness by the necessity of allowing the 
gun to traverse. With Captain MoncriefPs system the fort may 
have walls of one uniform thickness, over which the guns appear 
for an instant to fire, disappearing as they deliver their shot. 
Captain Moncrieff proposes to introduce gun-pits sunk in the 
natural ground, which would offer no mark of any kind to an 
enemy — supporting and connecting them by trenches for in- 
fantry. " If," he says, in a paper published in the Proceedings 
of the Royal Artillery Institution, " a few powerful guns were 
judiciously placed in Moncrieff batteries, connected and sup- 
ported by trenches for infantry, could anything more embarrassing 
be imagined for ships than to receive a deadly fire from the most 
peaceful-looking hillocks, and when they looked for their enemy, to 
see no mark of his position except a cloud of white smoke pass- 
ing gently to leeward, until their attention was distracted by the 
same phenomenon in some unexpected quarter ? " — We quote 
this excellent paper from the At henceum. 



THE DARDANELLES CANNON. 

One of the giant cannons of the Dardanelles has, we under- 
stand, with a quantity of its shot, been received at Woolwich 
Arsenal. This curiosity in the way of ordnance has been pre- 
sented to our Government by that of Turkey, and will be placed 
in the museum of artillery in the repository grounds at Wool- 
wich. The gun is of bronze, and in two parts j the hind part or 
powder chamber, screwing into the fore part, or shot chamber. 
The screw in the hind piece is a curiosity in itself. It is 14 in. 
long, and has five threads about 3 in. wide and deep ; the dia- 
meter of the screw is 24 in. The hind piece itself very much 
resembles in form a windlass or capstan, having hand or lever 
holes all round at both ends for the purpose of screwing it to the 
front piece. The gun is without any trunnions, being intended 
to be laid on sleepers on the ground, as other similar guns are 
now placed in the batteries on the Dardanelles. It is evidently 
of great age, and similar to that described by Gibbon in his 
Decline arid Fall, as employed by Mahomet II. at the siege 
of Adrianople in 1453. The powder chamber in the breech part 
is 6i ft. long and 10 in. in diameter. The bore, or shot cham- 
ber, is 25 in. in diameter. The shot for this monster are round 
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and of white granite ; they weigh 650 lb. each. The following 
are about the weight and dimensions of this interesting piece of 
artillery : — Breech part, 9 tons 18 cwt. ; length, 7 ft. ; front 
part, 8 tons 17 cwt. j length, 10 ft. — Mechanics* Magazine. 



OLD GUNS. 

The Report of the Ordnance Select Committee npon Palli- 
ser's system of lining old cast-iron guns with coiled tabes, laid 
before the House of Commons, is understood to be favourable 
to the system, which is likely to be adopted to a considerable 
extent. The many acres of old cast-iron guns which encumber the 
ground in the Arsenal at Woolwich will be utilized, either by 
converting them into rifled 64-pounders and 7-inch guns, or by 
breaking them up and passing them through the operation of pudd- 
ling. Wrought-iron has never before been made at Woolwich. 
Bronze, or gun-metal, field-pieces formed in old days the staple 
manufacture. During the reign of Colonel Wilmot over the gun 
factories before the Crimean War, a foundry was erected for 
casting iron guns. Experiments were set on foot which might 
have resulted in obtaining cast-iron ordnance of as good material 
as that possessed by the Americans. But the Armstrong wrought- 
iron construction pushed cast metal, both iron and bronze, out 
of the service as far as guns are concerned. It is still a moot 
point to what extent converted «rdnance can be used with bat- 
tering charges if the calibre is large. In the meantime, it is 
certain that a valuable addition can be made to the armament of 
the country by the use of Palliser guns up to seven or eight 
inches calibre. 

COATING CAST IRON. 

In Germany objects of cast-iron are coated with copper by the 
following process : — The surfaces, after having been well cleaned 
with a brush and with diluted muriatic acid, are steeped in water 
slightly acidulated. The articles are then placed in a bath com- 
posed of 25 grammes of oxide of copper, 176 grammes of muriatic 
acid, half a litre of alcohol, and quarter of a litre of water. The 
copper is equably deposited over the surfaces, the alcohol reduc- 
ing the rapidity of deposition, and thus giving greater density to 
the copper film. These coppered objects may be zinced by- 
placing them in a bath composed of 10 grammes of chloride of 
iron and one litre and a half of alcohol, and in contact with 
pieces of metallic zinc. A coating of antimony may be given to 
the coppered objects by mixing chloride of antimony with alco- 
hol and adding muriatic acid until the mixture becomes clear. 
In this bath the objects may be left for three-quarters of an hour. 
For silvering glass or vases four solutions are prepared : the first 
composed of 10 grammes of nitrate of silver in 100 grammes of 
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water; the second, an aqueous solution of ammonia of 0*984 
density ; the third of 20 grammes of caustic soda in 500 grammes 
of water, and the fourth of 25 grammes of sugar in 200 grammes 
of water, to which is added a cubic centimetre of nitric acid and 
50 centimetres of alcohol. Mix the three first solutions and then 
add the last, when the deposition of silver will take place. — 
Illustrated London News. 

PAINTING ZINC. 

It is a difficult matter to get a coat of paint to adhere well t.o 
zinc, which rapidly oxidizes when exposed to air and moisture ; 
and, as most engineers know, galzanized iron goes very quiokly 
when once the covering of zinc has decayed. Many means have 
been tried to obtain the firm and close adherence of paint to zinc. 
The last we have met with is due to Dr. Bottger, who professes to 
have completely succeeded. He makes a solution of one part of 
chloride of copper, one part of nitrate of copper, and one part of 
chloride of ammonium, in sixty-four parts of water and one part of 
commercial hydrochloric acid. This solution acts as a sort of 
mordant. It is paid with a wide brush over the zinc, which im- 
mediately becomes of a deep black colour, forming, according to 
the doctor, a basic chloride of zinc, and what he calls an amor- 
phous brass. The black colour changes in the course of twelve 
or twenty -four hours to a grey, and upon this grey surface any 
oil-paint will dry and give a firmly adhering coat. Summer heat 
and winter rain will have no effect in disturbing this covering, 
which affords complete protection to the zinc. — Mechanics 7 Maga- 
zine. 

WIRE ROPE. 

According to the Potsville Miners' Jowrnal y the largest, 
longest, and heaviest wire-rope ever made in one piece, for an in- 
clined plane, has been completed at the works of John A. Roeb- 
ling, of Trenton, N. J. It is intended for Plane No. 2 of the 
Lehigh Coal and Navigation Company, located at the north slope 
of the Wilkesbarre Mountain, in Hanover township, Luzerne 
County, for the purpose of lifting coal out of the Wyoming 
Valley. The load hauled up each trip consists of ten coal-cars, 
weighing thirty tons, laden with fifty -five tons of coal, making a 
total weight of eighty -five tons. Speed of rope, nine miles per 
hour ; inclination of plane, 14 ft. 8 in. in 100 ft. The length of 
this wire rope is 3,700 ft. ; its diameter over 2£ in., and weight 
twenty tons net. It is stated that ropes of double the above 
size and length can be made by the powerful machinery used in 
laying up this one. 

STOVES AND OVENS. 

JBlackleab is a great institution in this country, and probably 
few but cooks and housemaids would care to see its use diminished. 
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It certainly has its recommendations, but it can hardly be said 
to be ornamental while it entails an immense amount of labour 
on our servants. In Germany, where a stove and sort of kitchen- 
range is continually to be found in the common sitting-room of a 
respectable family, the unsightliness seems to have been felt, and 
a suggestion has been made to do away with the blacklead, and 
paint the stoves and ovens. Oil-paint, of course, cannot be em- 
ployed, but water-glass (silicate of potash) coloured with pig- 
ment to match the paint of the apartment, is the material 
recommended. Before this is applied it must be thoroughly 
cleansed from grease, and all rust-spots must be rubbed off with 
a scratch-brush. Two or three coats of the paint may then be 
put on and allowed to dry, after which the fire may be lighted 
without fear of injury to the colour, which may, indeed, be heated 
to redness. Grease or milk spilt over the paint has no effect upon 
it, and it may be kept clean by washing with soap and water. 
Dutch ovens and like utensils may also be coated with the same 
materials, and the labour spent in polishing be saved. A good 
coating of the paint, the author says, will last a year or two. — 
Mechanics* Magazine. 



NEW BREECH-LOADING RIFLE. 

At Wormholt Scrubs, the rifle practice-ground of several Lon- 
don Volunteer regiments, a new breech-loading rifle, especially 
designed and adapted for military use, has been exhibited and 
tested before many practical riflemen — not for the first time — 
and with perfect success. The rifle is that which, under the 
name of the Walker- Money has attained a wide renown in a 
very few months, although only a few specimen weapons have 
been manufactured. The patentees are Mr. Mowbray Walker 
and Lieutenant- Colonel Money, and the principle for a breech- 
loading weapon put forward by these gentlemen has been accepted 
by practical riflemen of all ranks of life as being one of the 
simplest in construction, perfectly safe in action, economical, and 
one of the most rapid in firing. The appearance of the weapon is, 
in barrel, stock, and sighting, similar to the Enfield, only that 
this weapon has neither nipple nor hammer, and when the breech 
is closed, the Walker-Money might, if the lock-sight were 
turned from the spectator, be taken for an Enfield with the nipple 
off and the lock out. With regard to the breech principle itself, 
there is this most remarkable difference between it and other 
contrivances — that the whole of its work is done without the aid 
of a single spring of any kind — and so quickly done, too, that 20 
rounds in a minute can be fired with aiming, and 26 without aim- 
ing, and this with but a few hours' drilling. The breech is 
opened by the raising of what is called " a balance breech-block " — 
a block about 6 in. in length, one end of which enters t\iQ\}T^c\\., 
while the other rests in the stock, the block itseli woxVaxug m^ 
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centre upon a stout " pin." The raising of the end of the block 
depresses what is called the " extractor," a small bent arm shaped 
like a finger slightly bent, which works upon a " pin," and when 
the one end is pressed down by the breech-block, the other end 
thrusts out the exploded cartridge case, leaving the passage per- 
fectly clear for the insertion of a new cartridge. The firing with- 
out the fall of a cock is another feature, and this is done by press- 
ing a trigger to release a needle, which penetrates the cartridge 
and causes the explosion. 

Some of the experiments which have been carried out with this 
rifle in all weathers, and in the presence of riflemen at different 
ranges, are worth relating. 

Mr. Walker has taken the barrel and breeching out of the 
stock, and having cut and damaged a cartridge so as to render it 
defective and open to an escape of gas, he has closed the breech 
and fired the weapon without the stock, and dirt and sand having 
been thrown into the breech, the weapon has still been fired with- 
out any difficulty ; and in the case of cut cartridges without any 
breech escape of gas. It is perfectly obvious that the breech can- 
not be thrust back by the explosion — a charge, and a most serious 
one, which has in several instances been made against other sys- 
tems. Nor can a breech escape of gas occur, as has been reported 
to have occurred with the Snider. The cartridge used is that 
called the " central fire," of Mr. Daw, Threadneedle-street, which 
gained the £400 prise given by the War Department; and this 
cartridge, it is said, is made at a much cheaper rate than the 
Boxer, and shoots better. The advantage of the Daw over 
the " improved," the No. 5 Boxer, was apparent to every one 
who saw the two yesterday. The Daw, being porfectly metallic, 
cannot be affected by the weather, while the Boxer, being covered 
with brown paper, is not unlikely to " stick " on a wet day in the 
breech, or to clog in one place through the paper scraping off. 
Though the rifle was given into the hands of men who had not 
handled it before, the centre was kept at 200, 300, 400, and 500 
yards, notwithstanding that there was a strong wind, what rifle- 
"men, % who class winds between " No. 1, a gentle wind," and " No. 
ti, a hurricane," would class as a No. 4. Ensign Hyam, of the 
8l?th Middlesex, and Sergeant Ault, fired with the weapon, and 
made quite as good shooting as they thought it was possible to 
have made in that light and wind, as with their well-known En- 
fields. It may be added that the breech principle is applicable 
to any rifling and to any bore, but the Enfield three-grooves and 
Enfield five-grooves have generally been used. . These advantages 
of the gun are among others presented by the patentees. With 
rvi»ard to construction and economy, they say, " No portion of the 
breech mechanism comes apart or is separated from the gun. The 
area of motion, and consequently the friction, is the smallest 
jHwu'ble, being simply the surface of the cartridge base. This 
ride can be manufactured at a lesa cost in material, time, and 
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labour than any other — namely, in large quantities, London-made, 
and London -viewed, at 52s. per arm." With regard to safety 
they urge : — " The detonation of the cartridge cannot by any pos- 
sibility occur unless and until the breech is entirely closed. The 
very act of firing closes the breech if left open by accident. Acci- 
dental discharge is provided against by a very simple contrivance 
rendering the trigger immovable. The gun can also be carried in 
perfect safety, loaded, and uncocked, and can be re-cocked with- 
out moving the cartridge. The danger of a defective cartridge 
bursting is entirely avoided by the fact that the breech-block, 
being held firm on all sides, is absolutely immovable at the 
moment of discharge." Also, that " the breech-block maybe re- 
moved in a few seconds, and the whole gun can be taken to pieces 
at once by the removal of the one single screw in the arm. So 
simple is the gun, both in construction and action, that it is next 
to impossible for any recruit, either by clumsiness or by wilful 
intention, to put it out of order." — Times, 



STEAM ROLLING-ENGINE. 

A magnificent upright Steam llolling-engino has been con- 
structed at the South Brooklyn Engine and Boiler Works, 
United States, for the Trenton Iron Company. An immense 
cast-iron open pedestal sustains the cylinder steam-chests, and 
connections, the connecting-rod and crank-work inside the co- 
lumn near the bottom. The fly-wheel and spur-wheel are secured 
to the shaft by three massive feathers forged on the shaft, the 
intervals between which and lugs cast in the interior of the hubs 
are fitted with hard-wood wedges, intended to receive and di- 
minish tho jar and concussion to which an engine employed for 
driving rolls must be subjected. The fly-wheel is 22 ft. dia- 
meter, and weighs nearly 25 tons. The cylinder is 46 in. diameter, 
and the-stroko 40 in. The total weight of the machine is 67 tons 
14 cwts. The engine is calculated to make 75 revolutions per 
minute, at a steam pressure of 80 lb., and is, although extremely 
compact, of 1,200 estimated horse-power. — Meclianics' Magazine. 



NEW STEAM-ENGINE. 

An extremely simple Steam-engine, in which piston, crank, 
steam-chest, &c, are dispensed with, has, it is said, been invented 
by Mr. Benjamin Franklin, of Westmoreland, Penn., U.S. It 
depends entirely upon centrifugal force; friction is almost 
entirely overcome, and will produce 1,500 revolutions per minute, 
with one-fourth the steam usually required, although the same 
amount of horse-power is developed. This centrifugal steam- 
engine condenses almost all its steam (which in itself is a gr o a t 
saving), whilst from its simplicity it can be constructed at one 
fourth the ordinary cost, and is not liable to get ou\» <A <a 
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AMMONIA MACHINE. 

A machine has been invented by M. Fromont to be driven by 
a mixture of steam and ammoniacal gas. Strong liquid ammo- 
nia is used in the boiler, and the vapour generated is said to be 
a mixture of at least 80 parts of ammoniacal gas and 20 parts 
of steam, so it may be fairly called an Ammoniacal Engine. 
The principal recommendations of ammonia, when applied as 
a motive-power, consist in the small amount of fuel required 
and the short time it takes to get up the steam, so to speak. The 
economy in fuel is very considerable, being about one -fourth of 
that required to generate steam alone. As regards the boiler, 
it may be of either of the ordinary forms, the only complete 
novelty being the apparatus for condensing the steam and am- 
monia. The gas disengaged (about six atmospheres at 110 deg. 
centigrade with an ordinary solution of ammonia) does its work 
in the cylinder and then escapes into the tubes of a condenser, 
where the steam is condensed and the gas is cooled. The gas 
then meets with water from an injector, which dissolves it, and 
the solution is carried on into a vessel called the " dissolver," 
from which it is pumped back into the boiler to do its work over 
again. The water for the injector is taken from the boiler, and 
is cooled before meeting with the ammoniacal gas by passing 
through a worm surrounded with cold water. These arrange- 
ments are necessarily a little complicated, and could not be fully 
understood without drawings. It is, however, satisfactory to see 
that an ammonia engine is a possibility, and thus power is ob- 
tainable where fuel and water are both scarce. — Mechanics' 
Magazine. 

water velocipede. 

An ingenious application of the principle of the velocipede to 
'water-locomotion may now be seen on the Lake of Enguien, near 
Paris. The form of this new species of naval construction, says 
Oalignani, is that of the twin-ship tried some years back on 
the Thames, the motive-power being placed in the middle instead 
of on each side, as in ordinary paddle-steamers. A pair of hol- 
low water-tight pontoons, about 12 ft. long, 10 in. wide in the 
thickest part, and tapered to a point at each end, are fastened 
together about 20 in. apart by transverse bars near the extremities. 
In the centre is placed the seat, rising about 2 ft. above the water, 
and supported by iron rods. In front is the paddle-wheel, about 
3 ft. in diameter and 8 in. broad, provided with sixteen floats, the 
axle turning on stout iron uprights, and the rotary motion being 
obtained from cranks worked by the feet. This little vessel is 
steered by rudders at each of the sterns, and moved by lines. 
The pontoons being made of thin mahogany planks, the whole 
construction is very light, and glides along |with astonishing 
rapidity. This water velocipede, having been tyuilt as a first ex- 
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periment, is no doubt susceptible of improvement in some of its 
details, but the principle may be already pronounced a complete 
success. The inventor is M. Thierry, an architect, of Paris. 



Ericsson's solar-engixe. 



The important announcement reaches us from America that 
Ericsson, the eminent Swedish engineer, who has long been resi- 
dent in that country, and who is well known as the inventor of 
turret-ships, and the co-inventor of the screw-propeller, has 
lately matured what he calls a solar-engine, the motive heat of 
which is derived directly from the sun. Such a device was one 
of the dreams of the early mechanists. It is well known that 
Archimedes, at the siege of Syracuse, is said to have set tiro to 
the Roman fleet by concentrating upon it the sun's rays collected 
by reflecting mirrors; and in 1615, Solomon de Caus, in a work 
published in Heidelberg, propounded the scheme of a solar foun- 
tain, in which the sun's rays were employed to elevate water. 
But no permanent result was derived from these ancient projects 
— and it has been reserved for Ericsson practically to utilize this 
important idea. Ericsson states that he finds that the heating 
power of the sun's rays falling on ten feet square of surface will 
evaporate 489 cubic inches of water in the hour, which is equi- 
valent, if skilfully expended, to somewhat over 1 -horse power ; 
and he reckons that the solar radiation received by a square mile 
in the latitude of Sweden would suffice to keep in action 64,800 
engines, each of 100-horse power. The details of the invention 
are not yet published ; but the contrivance preferred for utilizing 
the heat appears to resemble that of the caloric engine, in which 
motive power is produced by the expansion of air by heat, only 
that in the solar-engine the heat is produced by the concentra- 
tion of the sun's rays instead of by a fire. In the case of the 
steam-engine, the power developed no doubt also comes from the 
sun, the coal being merely an intermediary, in which, as in a 
coiled spring, power is stored up. But the sun, by its action on 
vegetation, builds up a structure of carbon from carbonic acid, in 
which act power is absorbed as in winding a spring, which power 
is afterwards given out when the carbon is burned. As, how- 
ever, coal or carbon is now becoming very scarce, the necessity 
of finding some new source of power has long been manifest, and 
tide-mills have been suggested as one important expedient. But 
tide-mills are applicable only in exceptional situations ; they are 
both cumbrous and intermittent, and the sun appears to be 
greatly preferable, not merely as a source of power, but as a 
source of heat, for metallurgic and other purposes where a high 
temperature is required without the oxydizing or soiling action 
of a fire. No doubt the solar heat is available only when the 
sun shines ; but it is available at every spot on the surface of the 
globe j and Ericsson proposes to generate and store sufficient 
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power, either in compressed air reservoirs or otherwise, during 
daylight, to keep his engine going during the night wherever 
that is important. Without this adjunct, however, there are a 
vast number of cases in which the solar-engine might be at once 
applied, as in pumping water or sewage, irrigating and tilling land, 
and the like. In such a country as India, too, it would be most 
valuable in keeping the punkahs in every house going, without 
any expenditure of fuel ; and it would be easy during the day to 
pump sufficient water into a cistern on the roof of each house to 
keep the punkahs in action during the night. It cannot be 
doubted that if ten feet square of receiving surface is adequate 
to generate a horse power, the solar engine is destined to obtain 
a very wide introduction in every part of the world, especially in 
those parts where fuel is scarce and dear ; and even in those 
parts where fuel is cheap, it must come into use for certain pur- 
poses, as no fuel can be so cheap as that of the sun, which costs 
nothing at all. — Scientific Results : Illustrated London News, 



NEW CALORIC ENGINE. 

A new species of caloric engme has been proposed by Mr. Wen- 
ham, in which the fuel is first turned into carbonic oxide, which, 
being exploded in a cylinder with a proper quantity of air, 
generates the power. This will be a more economical kind of 
engine than Lenoir's or Hugon's gas-engine, as the carbonic oxide 
gas may be produced at a cheap rate. 



STABILITY OF MONITORS UNDER CANVAS. 

Mr. E.J. Reed, the Chief Constructor of Her Majesty's Navy, 
has read to the Institute of Naval Architects a paper, namely, 
" On the Stability of Monitors under Canvas." Mr. Reed said 
that proposals were often made to mast monitors and send them 
to sea as first-class ships, and the purpose of his paper was to 
exhibit the dangers of such a course. He then proceeded, by 
means of diagrams, to show that, using the word " stability " in 
the sense, as it is used by naval architects, of meaning the efforts 
made by a ship to return to an upright position, it was impos- 
sible for vessels with a low freeboard, as the monitor class have, 
to roll under canvas without capsizing. He said the case of what 
barges did was not to be taken as a fitting illustration, for though 
barges were low down, yet their cargoes and ballast were so 
placed as to give a low centre of gravity, whereas, in monitors 
there was an upper weight by the armour, the turret, and guns, 
and the tendency was to increase this weight, which caused a 
high centre of gravity. He acknowledged that monitors might 
be perfectly safe under steam, but he said they would be quite 
unsafe under canvas. As to his opinion of the low freeboard, he 
said that a veesel of this class had \)eeuWTl\»\m&er Yvvm tor a 
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harbour defence for Melbourne ; but before it started be bad a 
freeboard added, although the vessel was going to steam across 
to its destination. He demonstrated that whatever use should 
be made of the monitor class of vessels, they could not be used, 
as at present designed, for first-class men-of-war, and resumed 
his seat amid warm applause. After remarks by Mr. Hen- 
wood, Mr. Scott Russell said he considered the statements of 
Mr. Reed to be very lucid, and confirmatory of the views of naval 
officers as to the dangers of a low freeboard, for it would be 
remembered the old frigates with a low freeboard were called 
" coffins." The experience of these ships with low freeboard was 
unsatisfactory, and proved conclusively that such ships had a 
tendency to turn upside down. Whatever had been advocated 
of these vessels with a heavy deck-weight, there was no question 
that many of them had gone to the bottom under circumstances 
when they ought, according to their designers, to have floated. 
There ought to be in all vessels a great deal of spare buoyancy, 
for " quite sufficient" was not enough in a vessel liable to be 
wounded. He had himself a great love of the cupola vessel. As 
a labour of love he had constructed Captain Coles's first cupolas, 
and he had entered heartily into the question of the construction 
of this class of vessel, but he did not intend to lay claim to have 
invented anything at all in the system, and he warned all con- 
structors to be very careful how they made any such claims, for 
he assured his hearers that before anything was heard of the 
American Monitors, the committee appointed by the House of 
Commons, sitting in 1859, had every class of vessel before them, 
and a gentleman in Mr. Reed's position was the repository of 
so many official secrets as to views and plans of construction, 
that other constructors would do well not to question where 
particular plans came from, or lay a claim to any particular 
ideas. The speaker went on to urge that though the cupola 
ship would not do for a " first-rate," yet 100 of them now would 
be an admirable defence to our harbours. The views expressed 
in Mr. Reed's paper were further supported by other practical 
men, and the discussion was continued by Professor Rawson, 
Admiral Sir Edward Belcher, and Captain Selwyn. Mr. Reed, 
in reply, referred to the remarks of Mr. Scott Russell as to the 
usefulness of 100 cupola ships in our harbours, and said that, 
though it was a matter upon which he had no authority to 
speak, it must be remembered that the cost of such vessels being 
constructed could not be well borne by the country at the same 
time as the heavy fortifications were being constructed at the 
"tops of the hills." — Times. 



PROPULSION OF SHIPS. 

Professor Macquobn Ran kin e has read to tne Br\&a\v ka*o>- 
cbfcioa a paper, "On a Probable Connection betweeu\kfc~&&«ftsX»- 
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ance of Ships and their Mean Depth of Immersion." The author, 
after referring to previous researches of his own and of Mr. Scott 
Russell in relation to waves, stated that the object of his paper 
was to call the attention of the British Association, and espe- 
cially the committee on steam-ship performance, to the probable 
existence of an element in the resistance of ships hitherto 
neglected, viz., that every ship is probably accompanied by 
waves whose natural speed depends on the virtual depth to which 
she disturbs the water, and that, consequently, when the speed 
of a ship exceeds that natural speed there is probably an addi- 
tional term in the resistance depending on such excess. The 
author suggests that suitable observations and calculations 
should be made in order to discover its amount and its laws. 
Amongst observations which would be serviceable for that pur- 
pose might be mentioned, the measurement of the angles of 
divergence of the wave-ridges raised by various vessels at given 
speeds, and the determination of the figure of those ridges, which 
were well known to be curved ; and amongst the results of cal- 
culation the mean depth of immersion, as found by dividing the 
volume of displacement by the area of the plane of flotation ; 
and that, not only for the whole ship, but for her fore and after 
bodies separately, it being probable that the virtual depth of 
uniform disturbance, if not equal to the mean depth of im- 
mersion is connected with it by some definite relation. In 
an appendix, the author gave the results of three observations 
he had been able to make ; and few as they had been, he thought 
they were sufficient to prove the existence of waves whose speed 
of advance depended on the depth to which the vessel disturbs 
the water. The connection between these waves and the resist- 
ance remains for future investigation. 

Mr. Merrifield has read to the British Association a paper 
" On the Necessity for further Experimental Knowledge respecting 
the Propulsion of Ships. " He began with a short review of 
what was already known on the subject of the law of the resist- 
ance to which a ship was subjected by its- having to force its way 
through the water. He showed that, although there was a gene- 
ral consent that the resistance varied, with a certain degree of 
approximation, according to the law of the square of the velocity, 
yet there was abundant proof that that law was inexact, and that 
the nature and causes of this discrepancy, although much dis- 
cussed, were still in need of experimental determination. He 
considered that the first requisite was to have the direction and 
velocity of the currents of water which accompany a ship's motion 
determined by actual observation. For this purpose he submitted 
to the Section a rough scheme of experiments, which, however, 
he wanted to get corrected by the experience of a Committee of 
the Association. He suggested that a vessel of the corvette class 
should (at separate times) be towed, and also driven by her own 
screw, instruments being used to measure both the power em- 
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ployed, the speed of the vessel, and the velocity and direction of 
the accompanying water, at various rates of speed. He pointed 
out serious difficulties in ascertaining the direction of the currents 
of water, and was unable to suggest for this purpose anything 
better than direct vision. He exhibited certain instruments for 
assisting the eye in looking through the disturbed surface, — one 
of them being a common water-glass, a simple trumpet with a 
sheet of plate glass at the bottom, which was dipped below the 
water; the other being Arago's scopeloscope. He also described 
an electrical log, patented by M. Anfonso, of Mende. But he 
thought all these things required further consideration. He pro- 
posed to apply for a Committee of the Association to discuss the 
subject, with a view of considering what experiments might best 
be made ; and if the Committee were of opinion that satisfactory 
results might be expected from such experiments, then to memo- 
rialize the Admiralty to detail vessels and officers for the purpose 
of carrying them out in the course of the summer. 



HER MAJESTY'S SHIP "HERCULES." 

The screw (armoured iron) frigate Hercules Captain Lord 
Gilford, the latest ironclad that we have sent afloat. She is paid 
for in full, but she stands on the national books for " mainten- 
ance," and now that she is ready to enter upon her duties as a 
fighting machine in the first line of the nation's defence, it may 
be as well to criticize impartially her apparently good or bad 
qualities, and ascertain, as far as may be possible, what the Chief 
Constructor of the Navy has given the nation for its money. 

First, then, if we put aside for the present one objectionable 
feature in the Hercules construction, or rather design, as a 
broadside gun-ship, it must be freely admitted that her strength 
both for offensive and defensive purposes excels greatly that of 
any other ship yet afloat and belonging to the British navy. It 
has been said that the Hercules is in reality no stronger than 
the Bellerophon which, although the strongest ship yet doing 
duty with the " Channel Squadron," is nevertheless incapable of 
resisting the shot and shell from her own 12-ton guns. If, how- 
ever, we compare briefly the armour-plating of the two ships and 
its packing, it will be found that the Hercules is much the 
stronger ship of the two, if, as is presumed, by that term is meant 
the ship's strength for defence. Firstly, the Hercules has a 
belt of 9 in. armour at the water-line, a couple of inches in excess 
of the Bellerophon ; secondly, all the armour at and below 
the water-line throughout nearly the entire length is backed by 
huge logs of teak, which are again backed by a second iron skin 
and sets of iron frames, none of which exist in the Bellerophon ; 
thirdly, the 6 in. armour-belt above the water-line belt, and at 
the top of the graduated thicknesses of the side armour, is very 
much deeper on the Hercules 1 sides than on the Bellerophon' s ; 



58 THE TEAR-BOOK OF FACTS. 

and, fourthly, the Hercules has an armoured stern battery for 
a 12-ton gun, which the Bellerophon is without. All these 
are obviously very substantial additions to the fighting strength 
of the Hercules over that of the Bellerophon, and they also 
place the Hercules in this respect above all comparison with 
other previous or present broadside gun-ships, with the single ex- 
ception of the huge Prussian ship King William. This ship, 
which was also designed by our Chief Constructor, and was built 
in an English private ship-building yard on the Thames, is more 
extensively plated with 8 in. armour than the Hercules, but 
she has no 9 in. armour, and is without the additional internal 
defensive strength of teak logs and an iron skin below the water- 
line. A close comparison of the King William and the Hercules 
in the disposition of their armour shows the former to be the 
stronger plated above the water-line, but the Hercules at and 
below the water-line ; and in a contest at sea between the two 
ships it appears probable that the latter would have the longer 
life afloat, the offensive powers of each being taken as equal. In 
the Hercules, in fact, the defensive strength of armour and 
backing is concentrated at the water-line ; and to illustrate how 
far we have gone in this concentration we may compare the 
water-line defence of the Hercules with that of our first ironclad, 
the Warrior, the latter consisting of 4£ in. armour backed by 
18 in. of teak, and ^ in. inner iron skin ; while the Hercules line 
is composed of 9 in. armour, 40 in. of teak, and iron skins 2£ in. 
thick. Of the entire disposition of the armour-plating of the 
Jlercules it may be briefly described as consisting of a band of 
plating entirely round the ship from ,5 ft. below the water-line 
to 9 ft. above it, the thickness of the band graduating, but reach- 
ing its maximv/m thickness of 9 in. in the row of plates at the 
water-line. From this band rises the great central battery, and 
here the plating is disposed in eight tiers, which are thus ar- 
ranged : — At the water-line one width of 9 in. plates, and next 
above this one width of 8 in. Above the 8 in. are five rows of 
6 in., and then another width of 8 in. The battery is closed at 
each end by 6 in. plated bulkheads. The weight of the ship's 
side and its armour at the water-line is, approximately, 795 lb. 
per square foot, and at the level of the gun-deck 582 lb. per 
square foot. 

Thus much for the defensive powers of the ship. Her powers 
of offence next claim notice. Her armament is of a character 
such as no other ship possesses, exemplifying most fully the 
present tendency to substitute a small number of very large guns 
with a wide range of training for a large number of less powerful 
guns, with a comparatively limited range ; yet it cannot, we 
think, be disputed that the means taken to obtain this increased 
range of training constitutes the weak point in the ship's de- 
fence, and is, in fact, the objectionable feature in the ship's design 
to which reference has been made, and to which we shall refer 
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again presently. In this central battery the Hercules carries 
eight 18-ton guns, which throw 400 lb. shot. Four of these 
monster guns can be fought through ordinary side -ports, or four 
of them can be fought out of indented ports, one at each corner 
of the battery, where they can be fired at an angle of 15 deg. 
from the line of the ship's keel. The guns are mounted on mas- 
sive double-sided iron carriages, designed by Captain R. Scott, 
R.N. , the slides and rack -racers carrying them being also on the 
plans of the same officer. The port-sills of this tremendous 
battery of guns are about 11 ft. from the water. It is certain 
that 12 -ton guns are now worked with ease and security on the 
broadside at sea, and Captain Scott anticipates an equally satis- 
factory result with the 18-ton guns of the Hercules, This, 
however, can only be determined by actual experience at sea. 
As yet these guns have been loaded and fired from their present 
position. The remainder of the ship's armament on the main 
deck consists of two 12-ton guns throwing 250 lb. shot, and 
both fought behind armour-plated ports and firing in the line 
with the ship's keel. One of these guns is mounted under the 
forecastle, and looks out under the bowsprit through a port in 
the ship's stem. The other is mounted in the captain's cabin, 
and looks out in like manner directly over the ship's stern. The 
armament of the upper deck consists of four 6^-ton guns, throw- 
ing 115 lb. shot, and fought through unprotected ports. Now, 
in this arrangement of guns and gunports lies the objectionable 
feature in the ship's design, and the weak point in her defensive 
strength — that is, in the four indented or recessed ports at the 
four corners of the central battery. Each of these indentations 
is about 26 ft. in length, funnel-shaped openings, and admirable 
guides for an enemy's shot or shell to enfilade the Hercules own 
battery. Mr. Reed has, however, discarded this fatal principle in 
a ship's fortification in his later-designed ships, having in them 
followed the plan he pursued with the King William, where he 
gives the guns at each end of the main battery the required an- 
gle of a line of fire from the ship's keel by mounting them in 
projecting bastions or sponsons, forming the section of a circle 
beyond the ship's side. 

The important feature of " ramming' ' has not been forgotten 
in the construction of the Hercules, the bow being specially de- 
signed and built of extraordinary strength to fit it for this pur- 
pose, while the improved balanced rudder which has been fitted 
to the ship will doubtless render her very handy and quick in 
answering her helm, and therefore add materially to her efficiency 
as a ram. The naval action of Lissa sufficiently proved that a 
ship's quickness and powers of turning in obedience to her helm 
are essential to success, both in regard to ramming the ship of 
an enemy and avoiding being rammed by her. The Hercules' 
rudder is an improvement upon that of the Bellerophon, which 
is also on the balanced principle, and is expected to yield even 
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more satisfactory results than were obtained in the trials made 
with the latter ship, especially under sail. It was the expressed 
opinion of commanding officers of the Bellerophon that the 
large area of her rudder had been on occasions the cause of the 
ship missing stays when she was put about, owing to its large 
area suddenly checking the ship's way. To avoid this, the rudder 
of the Hercules is jointed at the axis, so that it can be used 
as a plain balanced rudder when under steam, and as an ordi- 
nary rudder under sail. This jointing of the enormous rudder, 
like the original adoption of the balanced rudder, was a bold 
mechanical expedient, but so far as it has yet been tried, at the 
Nore and between the Nore and Spithead, it has proved success- 
ful in working. 

With respect to the structural arrangements of the Her- 
cules, she embodies all the improved methods of construction 
introduced by Mr. Reed in iron shipbuilding, and which he 
claims to embody the maximum provision for the strength and 
safety of the ship combined with remarkable lightness of mate- 
rial and cost of production. 

We have compared the water-line defence of the Hercules 
with that of the Wcvrrior ; but in order to do full justice to 
the Hercules as a broadside gun-ship of the latest type, it is 
necessary to compare her more fully with the improved War- 
rior, the " Achilles, which may be taken as the early represen- 
tative broadside ironclad of the British navy, as the Hercules, 
has been taken as the latest. The Achilles is 380 ft. long, 
58 ft. 3£ in. broad, of about 9,500 tons displacement, and of 6,120 
tons tonnage. She carries a total weight of armour of 1,200 
tons, the greatest thickness being 4£ in. ; her armament weighs 
about 300 tons, and she carries 620 tons of coals. 

The Hercules is 325 ft. long, 59 ft. broad, of about 8,600 tons 
displacement, and of 5,226 tons tonnage. She carries a total 
weight of armour of 1,480 tons, the thicknesses being 9*8 in. and 
6 in. ; her armament weighs about 540 tons, and she will carry 
600 tons of coal. Thus the Hercules is 55 ft. shorter, of 900 
less displacement, and 894 tons tonnage less than the Achilles, 
yet she carries 280 tons more armour and 240 tons more of 
armament than the latter ship, and this with greatly increased 
defensive strength. The Achilles carries 20 tons more coals 
than the Hercules ; but the latter has engines of the modern 
type, with super-heaters and surface condensers, specially de- 
signed to economize fuel, and weighing nearly 300 tons more 
than ordinary engines of the like nominal power ; so that the 
coal she carries would enable her to steam much farther than the 
Achilles could, both starting with full bunkers. 

The machinery of the ship consists of a pair of Messrs. John 
Perm and Sons' trunk engines, of 1,200 nominal horse-power, 
estimated to indicate six times their nominal power on the offi- 
cial measured-mile trial. The diameter of the cylinders is 127 in. 
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and the diameter of the trunk 47 in. ; diameter of cylinder, effec- 
tive, 118 in. ; length of stroke, 54 in. Each cylinder weighs 
32 tons 17 cwt. The cylinders are jacketed all over, the covers 
being cast hollow for the reception of steam. The main slides 
are on Messrs. Penn's usual principle. The cut-off is effected by 
gridiron expansion valves, travelling on faces on the upper sides 
of the slide-valve boxes. The condensers are vertical cast-iron 
cylinders standing at the side of the crank-shaft farthest from 
the steam cylinders. They are 11 ft. 4 in. in diameter, and the 
length of their copper tubes measures in the aggregate 12 miles. 
The condensing water is driven through the tubes by two Appold 
centrifugal pumps, drawing water either from the bilge or sea, 
each capable of discharging 60 tons of water per minute, and 
worked by a pair of auxiliary engines of 40 horse-power. There 
are two boiler rooms, each containing four boilers with their 
stokeholes amidships. There are 40 furnaces in all, the size of 
the fire-grates being 2 ft. 10 in. by 8 ft. ; number of tubes, 3,600. 
Length of tubes, 7 ft., and their inner diameter, 2 in. The screw 
is a two-bladed Griffith, cast in metal, and weighs 23 tons 10 
cwt. ; the crank-shaft weighs 34 tons 16 cwt., and the screw- 
shaft 24 tons. The total weight of machinery, boilers filled with 
water, and spare gear is estimated at 1,090 tons, or rather less 
than 3 cwt. per estimated indicated horse-power. It is almost 
superfluous to say that the engines of the Hercules are mag- 
nificent specimens of work in metal, or that with them in motion 
tinder full steam-power the vast apartment in which they stand 
becomes the most impressively interesting part of the whole ship. 

All the internal arrangements of the Hercules deserve the 
highest praise. Officers nor crew were never better or so well 
berthed on board a ship-of-war, and the arrangement of baths 
and lavatories for the accommodation of all on board, from the 
smallest boy 'tween decks to the captain aft, is really superb, nor 
are the dispensary and sick bays less deserving praise. 

In point of workmanship the Hercules is a marvel inside 
and outside ; but in this respect a most lavish and utterly need- 
less expense has been incurred. The ship is none the better for 
such an extravagant outlay upon her, both in the form of labour 
and material, while at the came time her cost has been thereby 
largely increased and the national purse so much the worse for 
the process. Altogether, the Hercules may be summed up 
briefly as being the best ship the present Chief Constructor has 
yet added to our navy, but at the same time possessing the great 
weakness in her defensive strength alluded to in the four indented 
ports of her central battery. In general appearance the ship is 
exceedingly noble in all her proportions, and even singularly 
handsome for an iron ship. Consideration being given to the 
proved handiness of the ship under steam (due to her compara- 
tive shortness and her balanced rudder), the thickness of her 
armour, and the power of her guns, it may be safely asserted 
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that, notwithstanding the four objectionable ports, the Hercules 
is capable of performing any service that was formerly per- 
formed by our unarmoured wooden ships, and that she need not 
shrink from an engagement with any ironclad broadside ship at 
present afloat. — Times. 



A NOVEL GUNBOAT. 

A gunboat named the Staunch, built for the Admiralty upon 
the proposition and plans of Mr. George Eendel, of the firm 
of Sir William Armstrong and Company, has been completed, and 
tried at sea off the month of the Tyne, with the Admiralty in- 
spectors and a numerous party of officers on board, including some 
members of the Ordnance Select Committee. A correspondent 
of the Pall Mall Gazette gives the follow account of the boat : — 
This vessel, though wholly insignificant in appearance and cost, re- 
presents some very novel principles. Sho is only 79 ft, long and 
25 ft. beam ; her draught of water when loaded 6 ft., and her dis- 
placement 150 tons. She has twin-screws driven by two pairs 
of condensing engines of 25-horse power (nominal) combined, 
giving her a mean speed of seven and a half knots. She carries 
as heavy a rifled gun as any in the navy, and to all appearance 
carries it most efficiently. The gun, a 12^-ton 9-inch Armstrong, 
is mounted in the fore part of the boat in a line with the keel, 
and fires through a bulwark or screen over the bow, which is cut 
down and plated something like that of a Monitor. Thus placed, 
it is easily worked in a rolling sea, and its change of position by 
recoil does not appreciably affect the trim of the vessel. At the 
same time, to provide for heavy weather, it is made capable of 
being lowered into the hold, so as to relieve the little vessel of its 
deck-load, and enable it to carry the weight as cargo. Machinery 
is also employed for the purpose of working the gun, by which 
means more than half of the ordinary gun's crew can be dis- 
pensed with. The operation of lifting and lowering is performed 
by simple but powerful machinery. 

During the trials, the gun, with its carriage and slide, and 
the platform carrying them — weighing in all 22 tons — was 
raised and lowered in a rough sea, with the boat rolling 11 deg. 
each way, in from eight to six minutes. When the gun is lowered 
the gun-well is closed and the deck left perfectly clear, but in a 
few minutes the gun can be again brought up ready for action. 
For working the gun small capstan-heads on deck are used. These 
are turned by machinery from below, and instead of the gun- 
tackles being hauled by a large gun detachment, one man on each 
side has merely to take a turn with his rope round the nearest of 
the revolving capstan-heads. The capstan, upon his tightening 
Jus end of the rope, draws the rope for him, and on his slacken- 
ing' his end frees it. Thus the gun is run in or out, or trained 
right or left, with great ease and ■precision.. "Lntivasame way 
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shells are ran up out of the shell-room, and other analogous manual 
services performed. This simple method of economizing labour 
has been already applied in many ways, such as for drawing 
trucks and moving heavy weights in railway goods stations, in 
conjunction with hydraulic machinery. With such assistance, 
during the trials of the Staunch the 12^-ton gun was easily 
handled by six men, instead of sixteen, and fired with extra 
charges of 56i lb. of powder, and 285 lb. shot. It must be ob- 
served that very little, if any, training is requisite with the gun 
of the Staunch. The vessel is so small as to be a sort 
of floating gun-carriage. Her twin-screws enable her to turn 
rapidly in her own length. Her helmsman is placed just behind 
the gun. The gun, therefore, can be laid by rudder right or left 
with far more ease and speed than any gun of similar weight 
otherwise mounted. During the recent trials with the engines 
driving reverse ways, the vessel made the full circle in her own 
length in 2f min. With both engines going full ahead, she 
made by the helm a complete circle of 75 yards diameter in 
2\ min. The Staunch is wholly unarmoured. Her strength 
and security lie in her great gun and her diminutiveness. And 
she must be considered as one of a flotilla of similar vessels. 
Sixty such could be built at the price of a single armour-clad 
frigate, and ten of them, acting different points, doubling in 
their own length, escaping into shallows, sheltering under 
forts, would drive off, or render a good account of any hostile 
vessel venturing to attack our harbours. Primarily they are 
intended for harbour defence; but the power of lowering the 
gun and carrying it as cargo would afford great security for 
these vessels at sea, and enable them to be sent from harbour 
to harbour with safety. The Stminch is now to be sent round 
to Portsmouth, where she is to be attached as experimental gun- 
boat to the gunnery ship Excellent. 



THE STEAM-MAN. 

The Steam Man in New York, is a new locomotive for common 
roads, invented at Newark, New Jersey, and is intended to walk 
or run about as a man would, and draw carriages after it. The 
steam-man is person of commanding presence, 7 ft. 9 in. high, 
weighing 500 lb., measuring 200 in. round the waist, and deci- 
dedly stout in general appearance. His legs are made up of iron 
cranks, screws, springs, and other intricate machinery, and have 
a motion similar to the human extremities ; his stomach is a fur- 
nace, his chest a boiler, and the smoke passes up through his head 
and towering hat. He bears a good-humoured countenance, with 
a handsome moustache, while in his mouth is fixed a steam- 
whistle, and a gauge and a safety-valve ornament the Y&t& Git\&& 
h ead. He is the figure-head, as it were, of a pn&etou, cargsScta ot 
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accommodating four persons, together with a tank to carry water 
and a box for coals. The driving machinery is at his back, and 
within easy grasp of the persons on the phaeton, who can start, 
stop, curve, go fast or go slow at their pleasure. The inventor 
claims that 20 lb. of steam will set him in motion, and 20 cents, 
worth of coal work him a day. He also claims that he can ac- 
complish a mile in two minutes on a level course, and can step 
over all obstructions not higher than a foot. His engine is 4- 
horse power, and the man takes 30 in. at each stride. This 
steam-man, however, has not yet exhibited himself in public, 
though he is promised a race down Broadway when the weather 
is fit, and meanwhile his owner offers to manufacture steam-men 
at short notice for 300 dollars a-piece. Whether they prove of 
any practical good or not, the one at New York is unquestionably 
a great curiosity, and when we have said this we think we have 
said all that can be said. — Times. 



STEAM ROAD-ROLLER. 

The Town Council of Sheffield have purchased a Steam Roller 
from Messrs. Aveling & Porter, of London and Rochester, at a 
cost of £900. There was formerly a reservoir on the site of part 
of this street, and in comparison with other streets in the town, 
the ground was soft and shifty. It was covered to the depth of 
about 10 in. with the loose stony material used in road-making, 
and before the ponderous machine was driven upon it was as 
rough and untraversable as it well could be. The steam being 
up, it was not long before the huge machine began to cranch along 
the new highway. The weight of the roller is 26 tons. When 
the machine had gone over the street two or three times it had 
transformed it from a rough, impassable thoroughfare, to one 
almost as level and satisfactory — of course not so smooth — as 
an ordinary asphalted footpath. 

The roller consists of four wheels or rollers, the two front 
ones being 3 ft. 6 in. apart, and the hinder ones running close 
together, 6 ft. diameter and 2 ft. broad. The hinder wheels over- 
lap the front ones 3 in. The total width covered by the roller is 
7 ft. 6 in. 

The whole machine weighs 25 tons, equally distributed over 
the rollers. The boiler is horizontal, and the working parts are 
on the top of the engine out of the way of the dirt of the road. 
The power is communicated to the rollers by an improved endless 
chain of great strength. 

The two hinder rollers are fitted in a turn-table, and become 
the steerage of the machine, which is perfect in its action. A 
boy twelve years old can steer the machine, and it can be com- 
pletely turned in a road 30 ft. wide with great ease. We may 
add that the roller can be worked backwards or forwards. It 
is therefore seldom necessary to turn it. — Builder. 
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NEW METHOD OF RAISING SUNK VESSELS. 

The Glasgow and Belfast mail -steamer Wolf has teen 
raised out of 42 ft. of water in Belfast Lough, where she was 
sunk by a collision with the Prince Arthur, in a fog, laat 
autumn. Her mails and a valuable part of her cargo had been 
recovered by divers. As she lay directly in the way of other 
vessels, it was necessary to remove her ; and the owners, Messrs. 
G. and J. Burns, with the Glasgow underwriters, had to devise 
the means of doing so. All attempts to lift iron vessels 
out of deep water had hitherto failed. To Mow her up 
would have been very costly, and the vessel would have 
been destroyed. It was therefore resolved, upon the advice of 
Mr. Johu Wield, the able and experienced salvage agent, to en- 
trust Messrs. Harland and Wolff, shipbuilders and engineers, of 
Belfast, with the task of lifting her by a newly-invented process. 
It was found by the divers and by soundings to ascertain the 
injury done to the hull of the vessel, that the stem of the Prince 
Arthur had made a considerable breach into her fore hold, and 
that she had sunk about 8 ft. into the mud, so that there was no 
possibility of passing chains under her in the usual way. With 
a rise of tide in that locality barely equal to the depth, she had 
sunk into the mud. These difficulties necessitated an entirely 
now means of attaching the lifting chains to her, and of bringing 
some powerful yet simple purchase to bear on them, so as to lift 
the vessel by them, independently of and in addition to the very 
limited rise of the tide. The very bold and ingenious plan, 
which is, we believe, quite novel, was therefore adopted of 
attaching strong hooks to the ends of fifty stout chains, each 
capable of carrying twenty-five tons, and of simply hooking each 
of these into an equal number of side light-holes that were in 
the vessel, and then passing these chains up over pulleys on a 
floating raft of tanks, there to be attached to a powerful screw, 
about 6 ft. in length, with nut, to be worked by a G ft. screw-key 
and five hands. 

The Wolf was estimated to weigh, under water, about 800 
tons, requiring a lifting power, of course, somewhat in excess of 
this weight. There was some encouragement from the perfect 
success which had attended Messrs. Harland and Wolff in the 
lifting of a similar vessel off the shore in that neighbourhood last 
summer, by means of large iron air-tanks constructed for the 
purpose. The same tanks, with two others still larger, built 
especially for this occasiom, having in all a flotation equal to 852 
tons, were now secured together in two distinct rafts, by stout 
double cross logs, the one raft to lift the fore body and the other 
the after body of the vessel ; and on these cross logs the lifting- 
Bcrews were fixed, with stages ranged on each side for the work- 
men to stand on whilst plying the screw keys. T^vmx^ ^\fc 
tyring these ponderous rafta of tanks, with, ail t\ieAr ^eaarnug^ 
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were prepared ; and whenever the weather and sea permitted, the 
divers were at work attaching the hooks into the side-lights of 
the sunken vessel, and ranging the lifting -chains attached to 
them on her deck ready to be sent up to the raft when the time 
came. — Illustrated London News, which see for engraving. 



IMPROVED PARALLEL RULER. 

An ingenious improvement has been made in the ordinary- 
parallel ruler by Messrs. Reeves and Sons, of 113, Cheapside, and 
which so enhances the utility of the instrument that it will 
eventually supersede the ruler hitherto used. The improvement 
consists in the engraving of scales on the sides of the ruler, and 
of an alteration in the shape of the metal connecting-links. By 
these simple means, parallel lines of any desired distance can be 
at once ruled without the necessity of being previously marked 
off with any other instrument. The right angle, and the angles 
most generally required, can also be laid down without the aid 
of a set square or protractor. 

It will be found most useful to all whose profession or manu- 
factures embrace the art of drawing. The ruler is the invention 
of Mr. Cecil Harrison, of the London University College School. 



DRIVING IRON COLUMNS. 

A paper has been read to the Institution of Civil Engineers 
"On the Supporting Power of Piles; and on the Pneumatic 
Process for Driving Iron Columns, as practised in America," by 
Mr. W. J. McAlpine. The first part of this communication 
related principally to the experience gained in driving 6,539 
piles, an average depth of 32 ft., for the foundation of the Govern- 
ment graving-dock at Brooklyn, N.Y., when the support was 
mainly derived from the adhesion of the material into which 
the piles were driven, and slightly from their sectional area. 
The piles were in rows 2\ ft. apart, and at transverse distances 
of 3 ft., all from centre to centre ; intermediate piles of tough 
second-growth oak being frequently employed. The main piles 
were chiefly round spruce spars, very straight, from 25 ft. to 45 ft. 
long, and not less than 7 in. in diameter at the smaller end, and 
on an average 14 in. in diameter at the larger end. From a 
record kept during the progress of the work, it was ascertained 
that it took two and one-third blows to drive each foot of pile, 
and that the distance moved uniformly diminished from the first 
to the last blow, ranging from 8 in. at the beginning to no move- 
ment at the end — the average distance moved by the last five 
blows being 1 in. A considerable number of the piles were 
driven by a Nasmyth steam piling-machine, with a ram of three 
tons, and a stroke, or fall, of 3 ft., and making from sixty to 
eighty strokes per minute. The other machines were generally 
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operated by steam-power, giving an average of a blow per 
minute ; but occasionally the hammers were hoisted by manual 
and horse power. The rams in the latter machines were of cast- 
iron, swelled out at the bottom to concentrate the weight at 
that point, and weighed about 2,200 lbs. each, though some 
were used of 1,500 lbs. ; the fall being 30 ft. It was observed 
that the heaviest ram, when striking blows of the same effect as 
lighter ones, did the least injury either to the head of the pile or 
to the protecting iron ring, and this injury was still less with 
the Nasmyth hammer. It was also found that no advantage 
was gained by the fall of the ram being more than 40 ft., as 
the friction on the ways then prevented any increased velocity 
to the ram when falling from a greater height. With the 
Nasmyth hammer, piles were driven 35 ft. in seven minutes, 
while with the other machines similar piles required one hour, 
or more, to drive them the same distance. 

Experiments were made at different times to ascertain the 
weight which the piles would sustain. For this purpose a long 
lever of oak timber was employed, with which a number of the 
foundation and coffer-dam piles of nearly the same size, and 
driven under exactly similar conditions, were withdrawn. It was 
thus ascertained that a weight of 125 tons was required to move 
a pile, driven 33 ft. into the earth, to the point of ultimate re- 
sistance, with a ram weighing 1 ton, and falling 30 feet at the 
last blow. These trial piles averaged 12 in. in diameter in the 
middle. From a number of other experiments, it was believed 
that the extreme supporting power of the pile, due to its fric- 
tional surface, was 100 tons, or 1 ton per superficial foot of the 
area of its circumference. From an analysis of the experiments, 
the following general laws seemed to have prevailed in these 
cases : — 1st. That the effect of lengthening the fall of the ram 
was to increase the sustaining power of the pile in the ratio of the' 
square root of the fall. 2nd. That by adding to the weight of 
the ram, the sustaining power of the pile was increased by 0*7 to 
0*9 of the amount, due to the ratio of the augmented weight of 
the ram. 3rd. That a pile driven by a ram weighing 1 ton, and 
falling 30 ft., would sustain an extreme weight of 100 tons. The 
formula based upon these data, as applicable to rams weighing 
from 1000 lb. to 3000_lb., falling from 20 ft. to 30 ft., was 

X = 80 (W + 0*228 */ F -1), in which X was the supporting 

power of a pile driven by the ram W, falling a distance F j X and 
W being in tons, and F in feet. The author was of opinion that, 
under the most favourable circumstances, the pile should not be 
loaded with more than one-third of the result given by this 
formula ; and when there was any danger of a future disturbance 
of the material around the pile, or when there was any vibration 
in the structure which might be communicated to the piles, the 
load imposed should not exceed one-tenth. 

The bearing support due to the sectional area of the pile had 
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not been considered in the preceding inquiry ; but numerous ex- 
periments had been made, which gave results of from 5 tons to 10 
tons per square foot. 



DEAD-STROKE POWER-HAMMER. 

This hammer, of American invention, has been found to give 
satisfaction to most of the firms who have tried it. The inventors 
intend it to supersede the trip hammer. The first working model, 
with a 60 lb. head, has been in use for some time past in Phila- 
delphia — principally in drawing down the ends of railway spring 
blade 8. The hammer consists of a framework of cast iron about 
6 ft. by 6 ft. 8 in. by 10 ft. 8 in. high. The weight of the hammer 
is 1000 lb., or nearly half a ton, suspended from the spring 
which is attached to the end of a beam worked by the crank 
shaft, which is driven by a belt pulley. There is a wheel for tighten- 
ing the belt, so as to regulate the speed at which the hammer 
works. The inventors say that it must not be supposed that the 
power obtained from this hammer is due to the momentum of 
the ram merely ; the principal agent is the elastic force of the 
steel bow-spring, a force that is proved by bracing its extreme 
points so as to prevent any flexibility, when it will be found that, 
with all the velocity given to the ram, no power can be obtained 
from it other than that of an accelerated drop or dead fall. Ab- 
solute tests prove that a weight of 2500 lb. must be exerted to 
compress the spring usually attached to a 1000 lb. hammer, to 
enable it to reach the maximum point of deflection when driven 
at its regular speed. By this it will be seen that the increase of 
force over the mere weight of the ram itself is greatly in excess 
of that of any hammer known, while the power used is economized 
in about the same proportion. The machine gives a dead blow, 
and works with a considerable saving of power as compared with 
ordinary drop hammers. 



LIQUID FUEL. 

A good deal of attention has been attracted to the subject of 
" Liquid Fuel," by Captain Selwyn, in a paper read to the Insti- 
tution of Naval Architects, in which it is asserted that coal-tar 
burned in the furnace of a steam-boiler will generate nearly as 
much steam as three times the weight of coal. Experiments 
confirmatory of this result were recited by Captain Selwyn, whose 
statements were corroborated by those of other persons present ; 
and, as coal-tar is at present a refuse material, and as any kind 
of concentrated fuel, even if more expensive, would be very valu- 
able in enabling a ship of war to keep the sea, Captain Selwyn 
insisted upon the importance of substituting tar for coal fuel in 
the vessels of the Navy, the more especially as tar, unlike petro- 
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learn, is not dangerously inflammable. ' The tar is introduced into 
the furnace through a bent pipe, about ^ in. in diameter, which 
points through a notch in the furnace-door ; and beneath the tar- 
pipe there is another similar pipe which conveys steam. The bars 
of the grate are covered with ashes, which require to be renewed 
every twenty-four hours, and the tar and steam form an inflam- 
mable gas which, when ignited, keeps up the heat. The evapo- 
rative efficacy asserted by Captain Selwyn, though no doubt stated 
in good faith, is quite incredible, and there is no reason to con- 
clude that the evaporative power of tar is much, if at all greater, 
than that of an equal weight of good coal. It is well known that 
coal with much bitumen or tar in it is not more effective than 
coal with little or no bitumen in it, and the efficacy of patent fuel 
compounded of coal-dust stuck into bricks with coal-tar is not 
greater than that of coal. The most probable supposition is, that 
in Captain Selwyn's boiler, much of the water supposed to have 
been evaporated, was carried over the steam by priming, without 
being raised into steam at all, and if this action occurred a great 
apparent evaporative efficacy would be obtained, though the real 
evaporative power of the fuel was only the same as that of coal. 
Nor is there any novelty in Captain Selwyn's plan. In 1834 
Mr. Bourne introduced into the steamer, " City of Londonderry," 
apparatus resembling that of Captain Selwyn, for burning coal- 
tar in the furnaces. The tar was contained in tanks, upon each 
side of the steam-chest, and the surface of the tar was pressed by 
the steam to force it through bent pipes, entering the furnaces 
through notches in the furnace-door3, precisely as in Captain 
Selwyn's arrangement. Instead, however, of a steam jet, a jet 
of boiling water taken out of the boiler was employed, and the 
two jets were so set that they converged to a point within the 
furnace, where they broke up and were vaporized into inflamma- 
ble gas. Mr. Lamb, now superintending engineer of the Penin- 
Bular and Oriental Steam Company, was engineer of the steamer, 
City of Londonderry at the time this experiment was made, 
and it is not to be supposed that he would have allowed the bene- 
fits of the system to have remained so many years in abeyance, 
if those benefits were so momentous as Captain Selwyn alleges. 
Mr. Bourne made numerous experiments on this subject in 1835 
and 1836, and in some cases he raised the tar into vapour as well 
as the water, and conducted it into the furnace through hollow 
furnace-bars, perforated at the sides and covered with a layer of 
broken fire-brick, maintained in a state of incandescence. But 
the conclusion finally arrived at was that tar had only about the 
same evaporative power as coal, and that, although at the moment 
it was a refuse material, it would at once cease to be so if it came 
into request as a fuel for steam-boats. — Scientific Results; 
Illustrated London News, 
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tooth's system or BOILING sugar. 

The Produce Markets Review says: — "In an ordinary va- 
cuum pan, the top of the liquid alone forms the evaporating 
surface, and evaporation would, of course, be more rapid were a 
greater portion of the liquid exposed. The most notable feature 
of Mr. Tooth's invention consists in pumping the juice down from 
the top of the vacuum pan, at the moment of granulation, through 
a rose. The juice is thus distributed in small streams through 
the air contained in the evaporating vacuum chamber, and the 
surface exposed, as compared with the old system, is Baid to be 
as 1000 to 50. The evaporating chamber differs from the old 
vacuum pans in shape, being to speak roughly, a long cylinder, 
with the ordinary round pan at the top and bottom. The juice, 
before reaching the evaporating chamber, is pumped up through 
a number of pipes surrounded by steam in a cylinder. The fol- 
lowing advantages are stated by the inventor to be secured by 
this process : — 1. The juice is protected from excessive and long- 
continued heat. 2. Long exposure to the injurious influence of 
the atmosphere is avoided. 3. Great rapidity in carrying on the 
evaporation is secured. 4. The juice is transferred to the vacuum 
pan (or evaporating chamber) immediately after defecation and 
nitration, avoiding the necessity of open pans. 5. Any extent of 
heating and evaporating surface is easily obtained. 6. The cost 
of fuel is greatly lessened. 7. Vacuum pans now in use may be 
made available for the improved system at a comparatively small 
cost. 8. The finest sugar is produced without the expense of 
animal charcoal, and the crystallization being perfect, there is no 
loss by drainage. 9. There is no formation of molasses beyond that 
naturally existing in the juice, as the temperature never need 
exceed 140 deg. to 160 deg. Fahr. 10. The system is also useful 
in beet-root sugar manufactories. There is an arrangement by 
which the clogging of the rose, through which the partly granu- 
lated sugar passes, is remedied. The idea of exposing a greater 
surface to evaporation seems to us excellent in theory, but it 
belongs, of course, to practical men to say if it will work. Mr. 
Tooth has another patent to compete with, Mr. Fryer's Boncretor, 
for rapid and cheap evaporation. This consists in passing the 
partially granulated juice through a rose, and letting it drop down 
through a long cylinder or tower filled with heated air. The 
patentee states that the juice reaches the bottom in the shape of 
sugar." 



NEW MODE OF VENTILATING MINES. 

The Incorporated Association of South Staffordshire Mine 

Agents have paid a visit to the Homer-hill Colliery, near Dudley, 

for the purpose of inspecting and testing one of Guibal's new 

patent fans for Ventilating Mines. T\ns \>e\ng Mha tafc «2^\ioa«- 
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tion of mechanical ventilation in South Staffordshire, it was re- 
garded as a matter of great interest and importance. The in- 
specting party was met at the pit by Mr. J. E. Swindell, the 
proprietor of the colliery, and his agent, Mr. E. Foley. The 
members first proceeded to inspect the fan, which is 16 ft. 8 in. 
diameter, and 5 ft. wide. It is enclosed in a brickwork casing, 
and is connected with the top of the upcast shaft by a tunnel of 
35£ square feet sectional area. It is driven by a small 10-horse 
power high-pressure horizontal engine, the steam for which Is 
supplied from the winding-engine boilers. When started the 
engine and fan require little or no attention for days together. 
The air is drawn from the mine up the upcast shaft, and driven 
by the fan up a chimney which is considerably wider at the top 
than at its base. Near the bottom of the chimney there is fixed 
a sort of iron Venetian shutter, which regulates the quantity of 
air according to the requirements of the workings. The fan is 
fixed to the crank shaft of the engine, so that it performs one 
revolution to every stroke made by the engine. An experiment 
with the engine making 65 strokes per minute showed that the 
fan produced 37,500 cubic ft. of air per minute, with a water 
gauge of only 1 *05 in. , thereby clearly proving that the large 
sectional area of thick coal roads reduces the friction to the merest 
minimum. By increasing the speed to 96 strokes, with a water 
gauge of 1*75 in., the fan produced 51,700 cubic ft. per minute, 
being more than three times the quantity ever likely to be re- 
quired. The total cost of engine, fan, and necessary appa- 
ratus has been about £500. The tunnel connecting the fan with 
the top of the upcast pit, is approached by a covered way with 
two air-tight doors. Through these the party passed into the 
main airway, but such was the intense velocity of the current 
when the fan was put to run from 60 to 70 revolutions per 
minute that they were only too glad to beat a hasty re- 
treat. When put at its greatest speed it was scarcely possible 
for a person to stand upon his feet. It was clearly shown that 
it only took about 20 seconds to increase the ventilation from a 
gtate of nearly stagnation to that of 60,000 cubic feet per 
minute. Coals are raised at both the upcast and downcast 
■hafts j but the former has to be worked with a moveable wood 
cover, which is raised by the cage when it comes to the top. 

The party next descended the pit under the guidance of Mr. 
Foley, in order to test the efficiency of the ventilation at the 
most remote parts of the workings. The colliery comprises 
about 80 acres of coal, of a fiery character, and the most dis- 
tant part of the workings is about 500 yards from the bottom of 
the shaft, which is itself 200 yards deep. At the extreme point 
% side of work of ten pillars was found partly opened. The party 
qok their stand here, and, according to previous arrangement, 
mj speed of the fan was slightly increased. The "velocity oi ^5aa 
wrmtt immediately increased through the stalls and o^enxci^ 
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to sucli a degree that the lights were all extinguished, and the 
members nearly smothered with coal-dust. The gateway was 
10 ft. wide and 10 ft. high, and so completely was this filled in 
every part with air that it was found impracticable to keep a 
naked candle lighted when exposed to the current. At the con- 
clusion of the inspection the members were unanimously of 
opinion that the success of this new system is most satisfactory. 
— Times. 

VENTILATION OP PUBLIC BUILDINGS. 

The Institution of Mechanical Engineers have published a 
Report of their annual meeting, held last summer in the lecture 
theatre of the Conservatoire des Arts et Metiers at Paris, when a 
paper was read by General Morin " On the Ventilation of Public 
Buildings." Although we cannot give details, the importance 
of the subject justifies our mentioning it briefly. For good rea- 
sons General Morin holds that outlets for the escape of bad air 
should be at or near the floor of a room, and the inlets for fresh air 
near the ceiling, or at such a height as to prevent the sensation 
of a draught. Why should the carbonic acid produced by the 
breathing of the people in the room be allowed to vitiate the 
entire atmosphere, when it can be at once discharged at its 
source ? This discharge is best effected by " suction," and to 
maintain this suction nothing more is required than an ordinary 
fireplace. This being the case, the same system is applicable to 
ordinary dwelling-houses as well as to public buildings. The 
displacement of foul air by the mechanical forcing in of fresh air 
is, as General Morin maintains, far less effectual, and requires 
more attention than the suction system, which, besides the build- 
ing above-named, is in use at the Theatre Lyrique, and in cer- 
tain public schools, where its operation is satisfactory. Striking 
evidence of the fact might have been obtained by passing under 
the seats of the room in which the paper was read ; for there, as 
the General stated, " he had felt completely stifled by the poi- 
sonous atmosphere drawn off from the room." The diagrams 
published with the report show clearly the method of operation, 
and the direction of the several currents of air. 



FILTER-VANS FOR THE ARMY. 

A new filter-van has been invented by Messrs. H. Bayley and 
Co., of Newington Causeway, for the purpose of supplying pure 
water to an army on the march or in the field. The contrivance 
is extremely simple, and the idea is very ingenious. The ap- 
paratus consists of a galvanized iron reservoir, capable of con- 
taining 250 gallons, enclosed within a wooden case, mounted on 
a frame with four wheels, and carrying underneath two filters, 
through which the water passes to five outlet taps at the tail of 
the van. The water is pumped into tkfc Teaenoix Vj means of an 
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attached pump, through a suction hose leading to the source of 
supply- Beneath the reservoir is a sediment chamber, into which 
the coarser suspended impurities may subside, and immediately 
above this are the supply pipes of the filters. These filters are 
fed from below, so that the water ascends through them, and 
overflows into two reservoirs, each capable of holding 25 gallons. 
The filters are intended, as a rule, to act independently of each 
other ; but, if the water should be very foul, it can be passed 
through them in succession. The filters can be cleansed at plea- 
sure by forcing compressed air through them, and an air-pump 
for this purpose is carried in a chamber or boot of the van, to- 
gether with hose and a few tools to meet any emergencies that 
may arise. The reservoir and sediment chambers are easily 
cleaned. The wheels and framework are of great strength, well 
adapted for the rough work of a campaign ; and the filters are 
bo placed as to be protected from all ordinary occasions of injury. 
The weight of 250 gallons of water is about a ton, and the 
weight of the empty van is about 25 cwt., so that the whole 
would not be a heavy tax on the draught-horses, while the top of 
the van may be so constructed as to carry light baggage, or tired 
or wounded men. The two pure-water reservoirs contain, as 
stated, a supply of 50 gallons ready for use ; and, for ordinary 
muddy river-water taken at a trampled ford, the filters would 
discharge' nearly 2,000 gallons a day, so that one van would be 
sufficient for the wants of a large number of -men and horses. 
Apart from the filtration, such a means of conveying water seems 
to be of great practical value. In the Crimea several horses of 
the Light Brigade perished from thirst during a short expedition 
inland from Eupatoria, and the scanty water supply then avail- 
able for the force was carried in skins on the backs of pack- 
horses. In India, too, thirst on the march is often very distress- 
ing, and the drinking of foul water is a frequent cause of parasitic 
and other disease. On the whole, Messrs. Bayley's invention 
will add much to the comfort and safety of the soldier and of the 
soldier's horse, and we are pleased to hear that the military au- 
thorities have reported very favourably upon it, and have recom- 
mended its adoption in the service. — Times. 



NEW METHOD OF BRICKMAKING. 

A very excellent and scientifically complete mode of Brick- 
making has just been established (says the Aberdeen Free Press) 
at Ruthrieston, by Messrs. Keith, Harrimann, and Watson, of the 
Northern Patent Brick Works. The new works are constructed 
on the principles of Hoffman and Licht's patent annular 
ovens, only that the kiln — if it may be so called — in place of 
being built in the form of a circle, has been built in 
the form of an oval. Let the reader, then, imsugnafc asa. qn*3l 
175 ft in length and about 95 ft. wide, as fhe extaemfc -wvifc&v 
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The circumference is formed of something like a small railway- 
tunnel, arched with firebricks and strongly bottomed with the 
same. There runs round the whole oral the tunnel, as we 
have called it, being a chamber about 15 ft. wide and 8 ft. to 9 ft. 
in height ; the outer walls, 10 ft. thick at the base, and in which 
are twelve openings or doors, dividing the whole into as many- 
sectional chambers. Inside the tunnel is another brick wall, or 
rather double wall, filled with earth in the middle, with smoke 
chambers, and a number of flues pointing towards the centre of 
the oval, from which rises the chimney stalk, 175 ft. high. In 
the tunnel we have described the bricks are burnt. As we have 
said, the tunnel is divided into twelve chambers. Each of these is 
capable of containing 15,000 bricks, representing a day's produce 
of the ovens. The modus operandi is this : — In place of only one 
apartment or chamber being filled at a time, the whole are filled, 
save one, which is being emptied of the burnt bricks, and another 
next to it, which is being simultaneously filled with " green " 
bricks, the fire being meanwhile kept up in only one chamber. 
But it is here that the special value of the patent oven is seen, 
for while the fire is led round from one chamber to another, feed- 
ing coal through a series of small metal-covered holes in the crown 
of the arch (the whole of the chambers being hermetically closed up 
to the one that is being emptied, which is shut up at the end nearest 
the fire by an iron door), the hot air and flame, finding no other 
means of escape, go forward into the chambers in advance of the 
fire, gradually heating up the wet bricks. Nor is this all, because 
the cold air that comes in where bricks are being emptied 
must pass through a series of chambers in which the bricks burnt 
on four or five days preceding are cooling. It touches, first, a 
chamber of nearly-cooled bricks ; next, one burnt a day later, 
which is considerably hotter j then another, hotter still, till by 
the time it reaches the fire it is quite at the point of combustion, 
carrying forward the flame in waving lines among the interstices 
of the burnt bricks. There is thus secured the utmost possible 
economy of heat, and, at the same time, any smoke evolved is 
thoroughly consumed, the only " visible emanation " from the top 
of the chimney-stalk being a little steam off the green bricks when 
they begin to feel the influence of the heat. The economy in fuel 
which is secured by these means is, of course, obvious, while the 
scientific principles on which the power of the fire is concentrated 
enable the cheapest coal dross to be use 1 in firing. All these 
arrangements will materially cheapen the price of bricks. 



VENETIAN GLASS. 

As the art of glass-making was introduced into modern Europe 

by the Venetians, Mr. Herries, Her Majesty's Secretary of 

Embassy and Legation at Florence, in his report issued, has fur- 

niahed some statistics relating to the ^xo&att\ioTi oi Teae&uui 
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glass. He states that, besides discovering the art of rendering 
glass colourless by means of manganese, the Venetians also en- 
joyed the monopoly of mirrors, the silvering of which was a 
secret long kept from other countries. These mirrors, however, 
have now lost their reputation, as foreign competitors produce 
larger plates. Glass beads are still made in considerable quan- 
tities for exportation. Venetian enamels have always been 
famous, and among the peculiar productions of Venice may be 
reckoned the beautiful composition called aventurino, the secret 
of which is said to be in the possession of a single manufacturer. 
The great glass-works are at Murano, one of the islands of the 
Lagoon. The number of persons employed in glass-making at 
Murano and Venice is 5,000, of whom one-third are men, and two- 
thirds women and children. The annual cost of the substances 
employed in the manufacture is estimated at about 7,000,000 
francs. In the East there is a constant demand for beads and 
other articles known as conterie. There are six glass-works in 
Turin, three in Genoa, five in Milan, thirteen in Florence, eleven 
in Naples, and twenty in Venice. Those fifty-eight works pro- 
duce articles of the annual value of 10,276,725 francs. — Mecha- 
nics' Magazine. 



COLONIAL GLASS. 

A glass manufactory is shortly to be started in Melbourne. 
The colonial manufacture of glass has hitherto been very small. 
Many years ago there was a manufactory in Sydney, but it was 
abandoned. Lately it has been re-established, and although 
unable to compete in the ordinary forms of glassware with the 
home manufactories, it was found that there were many articles, 
such as glass fish-globes, confectioners' glasses, carboys, soda- 
water bottles, &c, the importation of which is attended with so 
much expense, which could be profitably made in the colonies. 
The resources at the command of the manufacturer at the com- 
mencement of operations will enable him to melt and convert 
into glass 350 lb. of " metal," as it is technically termed, twice 
a week, but if the enterprise meet with support this quantity 
can be doubled. 



THE LIME AND PLATINUM LIGHTS. 

A renewed endeavour to make the Lime or Drummond light 
available for use instead of gas has been made. With that view 
improvements have been suggested. Arrangements are being 
made for supplying Perth barracks with the lime-light. The jet 
of hydrogen being lighted, a separate jet of oxygen will be 
turned on so as to mix with it at the moment of combustion, when 
the flame impinges on the lime, which then emita Vtaa Vatarafe 
light for which it ia noted when white-hot. Yaxiona towaa Va. 
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Scotland are said to be adopting the light. Another light of an 
analogous description has been suggested by a Frenchman, M. 
Bourbouze, who uses common air instead of oxygen, and com- 
mon gas instead of hydrogen, for the sake of economy. In this 
case the air and gas are admitted into one common tube ; thence 
they pass through a sheet of metal, perforated with a great num- 
ber of holes, in order to be divided into many small jets : these 
are delivered through a gauze of platinum wire, when they are 
lighted. The metal, in being heated, soon becomes red, then 
white, and thus diffuses a dazzling light. If, as seems to be the 
case, the air and gas on this plan are previously mixed in the 
proportions proper for combustion, that is a dangerous element 
in the proposed light, because such a mixture is explosive. We 
would suggest, therefore, that the air should be supplied to the 
gas at the point of combustion. Otherwise, perhaps the plati- 
num light would be less unsuitable for ordinary house illumina- 
tion than the lime or magnesia light. Has lime ever been tried 
with a light from street gas and common air instead of pure or 
mere hydrogen and oxygen, or gas and oxygen ? — Mechanics' 
Magazine. 



WATERPROOF PAPER OR GLAZED FABRICS. 

Mr. John Thorne, of Manchester, has patented an invention 
which relates to the manufacture of a novel description of Water- 
proof or Glazed Paper, which is applicable for numerous purposes 
where liquid-proof qualities, or paper with a glazed surface, is 
required ; such as, for instance, for enclosing goods or materials 
packed by hydraulic or other pressure, or for ordinary packing 
purposes, for lining or covering boots, hats, or articles of wearing 
apparel, and for other lining or covering purposes, as table-cloths, 
bandages, sheeting, tents for preventing liquid penetrating, or 
for preventing evaporation, or for making receptacles for liquids, 
or for covering walls or partitions, either to exclude moisture, or 
as a glazed surface on which to print or paint patterns or de- 
signs. 

The invention consists in applying to the surface of paper, on 
one or both sides, a mixture of copal or other varnish (ordinarily 
used to varnish wood) and linseed oil, containing litherage, 
litharge, or oxide of lead, to produce a superior quality of liquid- 
proof paper. The inventor prefers paper made from wood-fibre, 
but the paper first treated may be varied according to the quality 
to be produced. He takes about equal quantities of copal or 
ordinary wood varnish and boiled linseed oil, with which has 
been mixed sufficient litherage, oxide of lead, or other compound 
to make it dry readily, and the paper is to be coated on one or 
both surfaces with this mixture, either by hand or by passing it 
through a trough, containing the mixture (either hot or cold) , and 
thence between flannel-covered rollers, to render \3nfi wnl&fcfe weo. 
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and remove the surplus mixture, or by other ordinary mechanical 
means. After which the coated paper is placed in a stove heated 
to about 160 deg. or 190 deg., and removed when dry. The 
proportions given above are capable of considerable variation, as 
for purposes the varnish may be employed almost alone. After 
the paper is thus prepared it is liquid -proof and water-proof, and 
it may be used in such condition, or it may be grained or printed 
upon in colour for subsequent use as table-covers, or for other 
ornamental or covering purposes. — Mechanics 7 Magazine. 



JAPANESE PAPER. 

Paper appears to be destined to obtain many new applications. 
In Japan it is made into coats, and even into pocket-handker- 
chiefs ; and last month we noticed its employment in the pro- 
duction of stereotype casts for printing, and of a new kind of 
straw hat or bonnet. In America a manufactory has been set up 
for the production of paper pails, pans, and wash-basins. The 
paper is so prepared as to be impervious to water or acids j and 
it is said that the utensils formed of it may be placed in an oven 
until the water within them boils. The paper pails are lighter 
than those formed of wood, and will not crack in the son. 



COMPRESSED) LEATHER. 

The inventor of the compressed leather, Capt. J. H. Brown, 
B.N., has devoted his energies for some years past to converting 
the refuse cuttings of animal hides and skins into useful pro- 
ducts. We remember his patent parchment and vellum skins, 
which, during the excise duty on paper, were brought before the 
Court of Exchequer as being subject to that duty. The inventor 
objected to the impost on the grounds that as it was made from 
animal skins, and not vegetable fibres, it was exempt from the 
duty, as parchment and vellum skins were. In the course of the 
trial, Bheets of the patent parchment were exhibited — some of 
them engrossed. The court admitted that had they not seen the 
specification they would have called it parchment, but being 
manufactured in a paper-mill, and being reduced into a fibrous 
pulp aud fabricated into sheets in the same manner as paper was, 
it came within the meaning of the Act of Parliament, and there- 
fore was subject to the dairy. This decision had the effect of 
preventing the progress of manufacture for a time, but since the 
abolition of the paper-duty the works have been resumed, and in 
addition the compressed leather is being produced at the Abbey 
Mills, Romsey, Hants. 

The mod/us operandi in the manufacture of the compressed 
leather is the reduction of cuttings or waste of shoemakers into 
fine filaments, cleansing them, in the first place, from dirt aasl 
foreign matters. In the next place, the cuttings ot tfcfra&fc <& ort 



78 THE TEAK-BOOK OF FACTS. 

and similar hides, which are generally unfit to tan, and are sold 
to the glue-makers, are also reduced to a fibrous mass. These 
are combined together with water, to which is added one part of 
sulphuric acid to one hundred parts of water, until it assumes a 
plastic mass, when it is pressed into moulds of the size and thick- 
ness required. When dried in a steam-heated room they are 
passed through heavy pulp rolls, glazed on one side and rough 
on the other, to represent the grain and flesh sides of the leather. 
The addition of the raw fibre with the tanned filaments is in certain 
proportions, according to the quality of the leather required, from 
five to twenty per cent, can be safely employed. It gives vitality 
to the tanned fibres by agglutinating them and imparting the 
albumen and gelatine which has been destroyed by the tannic 
acid. To render the compressed leather more supple or flexible, 
it is necessary occasionally to incorporate about one pint of 
glycerine to a hundredweight of mass. In the manufacture of 
shoes, boots, and similar articles, and other purposes for which 
leather is employed, the compressed leather will become of great 
importance from the fact — and we speak advisedly, having seen 
some specimens — that it is less permeable than ordinary sole 
leather. It is also harder, closer, and more compact, and can be 
sold to the consumer at 50 per cent, less than the natural hide. 
It is not suited for machine bands, or harness, but in the manu- 
facture of boots and shoes, especially for nailed soles and heels, 
as is also for inner soles, it is also superior to much of the materials 
at present employed. On the whole, we are much pleased with 
this invention, which proves that in another great department of 
economic industry the importance of utilizing waste material is 
fully recognized. — Mechanics 7 Magazine, 



THE ADJUSTABLE BELGRAVIA SEWING-MACHINE. 

This machine, considered the most perfect and complete of 
its kind, consists primarily of a Wheeler and Wilson's machine, 
upon which some very important improvements have been en- 
grafted by Mr. John Mabson, of Newcastle -on -Tyne. These im- 
provements are no less than seventeen in number, and include 
various appliances for doing different classes of work. Among the 
principal is an adjustable cloth-presser, a cloth -plate, and a belt- 
tightener, which may be classed amongst the improvements in 
the machine itself; whilst a self-acting creaser and an em- 
broiderer may be considered, with others, as extra appliances 
which can be had separately from the machine. It will make 
the Wheeler and Wilson, or lock-stitch, the Wilcox and Gibbs' 
stitch, the Grove and Baker stitch, the pearl stitch, the cable 
stitch, and, finally, the Belgravia embroidery stitch, which is 
made on the right or upper side of the material — a thing never 
before accomplished. The Belgravia stitch constitutes a very 
Important improvement in this ma/chme, and is made by a most 
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ingenious mechanical arrangement. There are a pair of claws 
or thread-guides resting on the presser-foot, and which open at 
one stitch and close at the next. By this means, the embroidery 
threads are crossed, and at each crossing are secured to the 
fabric, to be ornamented by the machine working the ordinary 
lock-stitch. Various thicknesses of the embroidery mate- 
rial may be used, and the pattern may be carried to 
any width. The most elaborate and intricate designs 
can be correctly followed, the pattern being distinctly seen 
through the crystal pressor. The ordinary Wheeler and 
Wilson machine, of which the patent has expired, obtained a 
gold medal last year at the Paris Exhibition. As this machine 
forms the basis of the Belgravia machine, it is a pity that Mr. 
Mabson was not ready with his improvements so as to have exhi- 
bited, for it is but reasonable to infer that the great advance he 
has made would have secured him the medal. As it is, however, 
we are glad to learn that at the Liverpool and Manchester Cen- 
tenary Agricultural Show, held last year, Mr. Mabson was 
deservedly awarded the silver medal for " valuable improve- 
ments." His mechanical skill has enabled him to produce a 
machine which commands a wide sphere of usefulness, its work 
ranging from the simplest stitching to the most elaborate and 
finished embroidery. Viewed simply as a piece of mechanism, 
it is a singularly perfect and unique production, whilst its gene- 
ral utility cannot fail to make it a favourite with the public. — 
Mechanics' Magazine. 

THE COTTON MANUFACTURE IN SWITZERLAND. 

One of the most important industries in Switzerland is the 
spinning and weaving of cotton. Spinning is chiefly carried on 
in the eastern part of Switzerland. The Society of Arts* Jowrnal 
informs us that the total number of spindles in all the establish- 
ments amounts to 1,600,000, of which 607,082 spindles are in 
78 establishments in the canton of Zurich ; 266,805 in 22 estab- 
lishments in the canton of Argorvie ; 200,000 in 12 establish- 
ments in the Canton of Glaris ; 172,136 in 20 establishments in 
the canton of S. Gallo; 109,800 in 4 establishments in the 
canton of Zug ; 50,400 in Svitto ; 42,800 in Turgovie ; 31,600 
in the Grisons; 30,000 in Bern; 22,768 in Soletta; 10,000 in 
the canton of Bale ; 16,120 in Scaffhausen ; and 6,016 in the 
canton of Lucerne. The total number of workpeople employed 
in this manufacture is about 15,400, and adding the number of 
managers, the clerks, and other employes, and the families of 
the workpeople, about 30,000 persons may be said to depend on 
this industry for their livelihood. The annual production of the 
spinning-mills in Switzerland is estimated at 338,630 quintals. 
In 1857, the exports of cotton yarn was 18,504 quintals, against 
4,818 imports ; in 1863, 53,836 quintals exports uguuu& 4ft >4»Tb 
quintals imports; and in 1866, 35,738 quintals export* «^g&&s& 
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16,686 imports. This decrease most not be attributed to a 
smaller production, for during the years 1864, 1865, and 1866, 
the imports of raw cotton and the exports of cotton goods had 
largely increased ; it should rather be attributed to the greater 
development of the cotton -weaving during the last few years in 
Switzerland, which has tended to augment the consumption of 
cotton yarn, and for this reason a greater quantity has been 
imported. 

LEAKAGE OF SHIPS. 

A contrivance has been invented for indicating the existence 
of leakage into a ship by placing a buoy at the bottom of the 
hold, which, if water enters, will be floated up and detach a detent, 
which will ring an alarum bell. In steam-vessels the existence 
of leakage is at once perceived by the rise of the bilge-water in 
the engine-room, and in sailing-ships it is a periodical duty of the 
carpenter to let down a sounding-rod either through one of the 
pumps or through a tube provided for the purpose. 



DUTCH RAILWAY. 

On the 1st of November, one of the most important Dutch 
lines of railway was thrown open to the public. It runs from 
Utrecht to Waardenburg, and forms a link of the section Utrecht 
Bois-le-Duc, leading to Brussels and Paris. Bois-le-Duc was on 
that same day admitted into the Dutch railway system, and put 
into communication with the railway that now stretches away 
from Goes (in Zeeland) to Venlo (in Limburg) . It is probable 
that the section Bois-le-Dac-Waardenburg, which now alone 
remains unfinished in this part of the country, will be ready by 
the middle or end of next year, so that 1869 will witness an 
unbroken communication between Amsterdam and Paris. Of 
all the lines to be built by the State, according to the Act passed 
in 1860, this one from Utrecht to Bois-le-Duc is the most diffi- 
cult and costly. Three tremendous bridges had to be construc- 
ted over three large rivers, the Meuse, near Hedel, the Waal, 
near Zalt-Bommel, and the Lek, near Culemborg. The last is 
now open for traffic, and the others are nearly ready. The bridge 
near Culemborg, half-way between Utrecht and Waardenburg, 
is one of the grandest works of engineering skill. It consists 
of one arch of 492 English feet span, one of 262 feet, and seven 
arches of 57 feet span each, or 399 feet ; total 2,063 English 
feet! It is constructed on the "fish -shaped girder" system. 
The one near Zalt-Bommel will measure 2,680 English feet.^- 
AthencBum. 

AUXILIARY RAILWAYS. 

Mr. W. Thorold has read to the British Association a paper 
" On an Auxiliary Railway for Turnpike-roads and Highways 
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Passing through Towns." The author stated that he only re- 
quired a single line of rails, which he proposed should be laid on 
one side of the road, out of the way of the ordinary traffic. By 
an arrangement of grooved wheels under the centre of the en- 
gine and carriages, so constructed that they will be capable of 
maintaining their grip upon curves of 20-feet radius, thereby 
giving the vehicles the power of turning corners with the greatest 
facility, the inventor thinks his principle peculiarly adapted to 
locomotion through new countries, and for passing through 
ravines, or up and down the sides of mountains, up any gradient 
not exceeding 1 in 12. He proposed to propel the carriages by 
steam traction-engines, although they might also be drawn by 
horses or other beasts of burden. The adhesion of the traction- 
wheels could be regulated to any weight, and by the application 
of a special apparatus the engine might be made to lift the trac- 
tion-wheels out of a soft place. The cost of the new railway he 
estimated at about £500 per mile. 



LONDON STREET TRAMWAYS. 

Mr. H. Bright, in a paper read to the British Association, 
said : — " The London omnibuses were notoriously mismanaged ; 
and when it was remembered that there were six hundred of 
these vehicles in London, each capable of carrying, on an ave- 
rage, twenty-three passengers, the question became an important 
one. There could be little doubt that a judicious system of 
street tramways, or horse railways, would supply a great and 
rapidly growing demand, which could not be met by steam loco- 
motion on the ordinary railway, where the trains could not work 
like omnibuses, taking up passengers at every moment when 
required, but must run through from station to station. Street 
tramways had proved a success wherever they had been judi- 
ciously tried, and would doubtless yield an enormous protit if 
laid down in London and other large towns. They were exten- 
sively used in America and Canada, and had been adopted at 
Copenhagen and the suburbs of Paris ; while it was proposed to 
apply them to Berlin, Brussels, and Vienna. The objection 
which might be urged against the interference of tramways with 
the ordinary traffic would be met by taking the many good and 
available lines afforded by back-streets, taking care to bring the 
line at certain points into close proximity to the main traffic. 
The system he proposed to adopt was somewhat similar to that 
which was at present in use in Manchester and Geneva, the 
vehicle being kept on the track by means of a wheel, which the 
driver could at pleasure drop into or lift up from a grooved rail 
in the centre of the track. The formation of the lines for the 
carriage-wheels was peculiar, there being a slope with a depres- 
sion of only one inch for each wheel, which would be so made as 
to fit the wheel- ways, while the depression will be so slight that 
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it could not obstruct the progress of any ordinary vehicle. The 
vehicle would be enabled to turn the sharpest curves, and would 
carry forty-eight passengers, exclusive of the driver and con- 
ductor. It was proposed by an efficient system of breaks, with 
a carefully-devised scheme of compensation for the horses, to 
enable the driver to stop the vehicle at any moment. 



AERONAUTICAL SOCIETY^ EXHIBITION. 

This first display was held at the Crystal Palace, and was but 
preliminary to a great exhibition. In some instances we had 
machines very well designed for aerial flight, but which required 
the impossible addition of great power to sustain them in their 
course. On the other hand, there were excellent engines light 
enough perhaps for practical flight, but too light for safety. It is, 
however, well that such an exhibition has taken place, as it will 
give each an opportunity of examining into the various principles 
presented to his notice, and may eventually lead to a practical 
result. At present, while giving all credit to our inventors and 
improvers, we have really got but little beyond the old Nassau 
Balloon of twenty years ago — except of course, in theory. The 
balloon, " Le Captif ," of M. D el am am e, was the only aerial 
vehicle in which the public were invited to mount aloft, and even 
this unfortunate sole representative of practical aeronautics was 
accidentally burnt. This event is to be regretted, as it was one 
of the principal attractions of the exhibition, and was to make 
ascents daily to the height of 1,000 ft., M. Delamarne made an 
attempt to inflate the balloon by his new process, and the arrange- 
ments were inspected by several engineers acting upon the exhibi- 
tion committee and council in the interest of the public. The 
stupendous machine appeared to be fully inflated in twenty mi- 
nutes, and then commenced to oscillate. Upon the fourth oscil- 
lation, the heating apparatus (the whole weight of which rested 
upon the car) was overturned, when instantly the balloon caught 
fire upon the south side, where it burst, then fell to the ground 
blazing, where it lay and smouldered to ashes. The sympathy 
which was shown to M. Delamarne by those around was very 
gratifying. 

Amongst the few exhibits in advance of the rest, was a work- 
ing model of an aerial steam carriage, by Mr. J. Stringfellow, the 
whole including engine, boiler, water, and fuel, weighing about 
12 lb.; cylinder 1 3-16th in. diameter, 2 in. stroke, working two 
propellers 21 in. diameter, about 600 revolutions per minute, 
gets up steam of 100 lb. pressure in five minutes. 

Mr. Morney Moy exhibited a working model to illustrate 
a mode of flying vertically by direct action on the air, with- 
out any screw in the wings. He also had a working model 
to illustrate natural flying, the wings being used to propel and 
sustain ; the tail to sustain only. This will fly horizontally for 
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a short distance. Mr. Moy also exhibited a mariner's kite, for 
use in rough weather, to communicate from one ship to another, 
or to the shore. It is rectangular, and stretched between two 
sticks on one horizontal stick, to which the loop is attached ; 
the kite is ballasted and attached to a float. 

Professor Ansell sent a model illustrating a proposition to 
omit ballast in balloon ascents. By this proposition gas would 
be withdrawn from the balloon by an air-pump, which would 
compress the gas into a chamber carried in the car when a 
descent becomes necessary. An ascent will be obtained by 
opening a tap, and thus allowing the compressed gas to escape 
from the chamber by a tube into the balloon. The advantages 
of this would be that the natural balance used by fishes would 
be applied to balloons, gas being reserved for use, instead of 
escaping, as now obtains. The Duke of Argyll exhibited a 
working model, showing progressive motion by flapping action 
of the wings. By winding up a clock-work arrangement the wings 
flapped away beautifully, and the whole machine, which was 
suspended by grooved wheels from a horizontal wire, made about 
12 in. of progress. But we are not at all sure that this pro- 
gress was not due to the vertical vibratory motion of the wire. 
Indeed, his Grace does not imitate the action of a bird's wing. 
Mr. Shill sent an ingenious one-horse power turbine injector 
steam-engine weighing less than 12 lb. with inclined vanes show- 
ing its adaptation for aerial purposes, with rudder and gear for 
working. Steam here injects water against the turbine, and the 
force of impact is said to do all that can be desired. The in- 
ventor told us he had worked the machine, but he could not 
admit that he had obtained any available power from it. Mr. 
Spencer showed a flying machine which, being attached to the 
body, enables a person to take short flights. The exhibitor of 
this machine says he has, with less perfect apparatus, accom- 
plished flights to the extent of 160 ft., rising from the ground 
by a preparatory running action. We have abridged these details 
from the Mechanics' Magazine : they are more ingenious than 
practical. 

INSTITUTION OF CIVIL ENGINEEBS. 

The Council of the Institution of Civil Engineers have awar- 
ded the following Premiums for original communications sub- 
mitted to the Institution, and read at the ordinary meetings during 
the session 1867-8. A Telford Medal, and a Telford Premium, in 
Books, to G. Higgin, for his paper " Irrigation in Spain, chiefly 
in reference to the Construction of the Henares and the i^sla 
Canals in that country." A Telford Medal, and a Telford Pre- 
mium, in Books, to C. P. Sandberg, for his paper "On the 
Manufacture and Wear of Bails." A Telford Medal, and a Tel- 
ford Premium, in Books, to Lieut-Col. P. P. L. O'Connell, B.E., 
for his paper "On the Relation of the Freshwater Floods of 
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Rivers to the Areas and Physical Features of their Basins." A 
Telford Medal, and a Telford Premium, in Books, to W. Wilson, 
for his " Description of the Victoria Bridge, on the line of the 
Victoria Station and Pimlico Railway." A Telford Medal, and 
a Telford Premium, in Books, to C. D. Fox, for his paper " On 
New Railways at Battersea ; with the Widening of the Victoria 
Bridge and Approaches to the Victoria Station." A Telford 
Medal, and a Telford Premium, in Books, to J. W. Barry, for his 
paper " On the City Terminus Extension of the Charing Cross 
Railway." A Watt Medal to E. Clark, for his paper " On Engi- 
neering Philosophy : the Durability of Materials." A Telford 
Medal to W. J. M' Alpine, for his paper " On the Supporting 
Power of Piles ; and on the Pneumatic Process of Sinking Iron 
Columns, as practised in America." A Telford Premium, in 
Books, to T. Login, for his paper, " On the Benefits of Irrigation 
in India ; and on the proper Construction of Irrigating Canals." 
A Telford Premium, in Books, to A. Wilson, for his paper " On 
Irrigation in India." A Telford Premium, in Books, to W. Airy, 
for his paper " On the Experimental Determination of the Strains 
on the Suspension Ties of a Bowstring Girder ; " and the Manby 
Premium, in Books, to A. C. Howden, for his paper " On Floods 
in the Nerbudda Valley ; with Remarks on Monsoon Floods in 
India generally. 



» 



STEAM-RAM. 

Messrs. Napier, of Glasgow, have received orders from the 
Admiralty to construct the Hotspur, a steam-ram, which bears 
no resemblance to anything in our Navy at present. She is 
neither a broadside ship nor a monitor. Like the Belier, this 
vessel is intended to fight end-on. The armour-belt at the 
water-line consists of two strakes of plating, the upper one 
being 11 in. thick, and the lower one 8 in. She has a formid- 
able ram. On the main-deck is an armour-plated breastwork 
extending about one-third the length of the ship, similar to 
that which has been adopted in the new monitors. From 
the bow aft to the breastwork the main-deck is plated 
with 3 -in. armour; and at the forepart of this breastwork a 
pear-shaped battery, covered with 8-in. armour, is brought above 
the upper- deck. This battery is pierced with several ports, and 
contains a turn-table, carrying an 18-ton gun, the whole being 
trained, &c, by suitable machinery situated on the main-deck. 
The only other gun to be carried by the Hotspur is a 40-lb. 
Armstrong : this will be placed aft. 
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THE ROYAL SOCIETY. 

From a courteous report of the Royal Society's soir6e, March 
7, we select the following more noticeable items : — The philoso- 
phical and mechanical apparatus and instruments were well worth 
examination. Mr. John Browning's group of instruments showed 
improvements in construction, tending to greater utility and wider 
application ; his silvered glass speculum, 12 in. diameter and 
6 ft. 3 in. focus, might be said to demonstrate its excellence by 
the two views of Jupiter taken by its aid, and exhibited along 
with it ; and his meteorspectroscope, fitted with a cylindrical lens, 
obviates the objection that the field of view was far too narrow 
for observations of the spectrum of so swift a fire, for the addi- 
tion of the cylindrical lens widens the field to 60 degrees, and 
thereby increases the observer's opportunity. In a darkened 
room, much too small for the occasion, Dr. Tyndall repeated 
Faraday's marvellous experiment — the magnetization of light : 
Faraday's third great discovery, as Dr. Tyndall calls it, likening 
it "to the Weisshorn among mountains — high, beautiful, and 
alone." In this instance, the ray, passing from the lamp between 
the poles of a large horse- shoe magnet, showed itself as a spot 
of light on a screen : contact was made with the battery, the 
horse-shoe became powerfully magnetic, and immediately by the 
shifting of the spot of light on the screen, it was seen that the ray 
had been deflected from its former course. Some of our readers 
who remember Faraday's first public demonstration of this re- 
markable phenomenon, at a Royal Institution Friday evening 
lecture, will remember also the admiration and enthusiasm which 
it excited. It is an experiment which few could witness coldly — 
the strong influence of one imponderable upon another. A new 
induction machine, which might be called, after the inventor, Sir 
William Thomson's whirligig, showed how readily electricity might 
be developed without friction. A vertical fan of sheet brass is 
made to rotate rapidly between fixed segments of similar metal, 
and absolutely without contact. Let one of the segments be 
charged by a spark, it remains ever afterwards in a different 
state of tension from the others. Consequently, when the fan is 
made to rotate swiftly, electricity is generated, and can be led off 
by a conductor in a constant stream of sparks. This instrument, 
which does for statical electricity that which Wheatstone's and 
Siemens' s do for dynamic electricity, is constructed by Elliott 
Brothers. 

The Master of the Mint (Mr. Graham) carrying otl\v\& t^- 
tearches in dialysis, exhibited two experiments, t\ie ftaaX-^Vafr 
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separation of hydrogen from coal-gas, and the extraction of oc- 
cluded hydrogen from palladium. For example, inside a glass 
vacuum-tube place a smaller tube of palladium, through which is 
flowing a stream of coal-gas ; heat the metal to 260°, and the 
pure hydrogen will be separated, pass through the metal, and can 
be collected in a test-tube. Palladium is so greedy for hydrogen 
that it will take up 986 times its own bulk of the gas ; and this 
occluded hydrogen can be separated from the metal by a reversal 
of the experiment. 

Wier's Pneumatic Signal apparatus, displayed on a large table 
in a well-lighted room, attracted much attention. It has long 
been known that by pressure at one end of an air- tube a signal 
can be produced at the other. Mr. Wier shows that this can be 
done through a length not exceeding 250 feet, and that the smaller 
the tube, the more effectually is the work performed. Hence, 
the captain of a ship having one of the dials on the bridge, can 
send signals to the man at the wheel, who reads them on a similar 
dial placed before hi™ ; or down to the gun-deck, and order the 
firing of any of the guns ; or, taking a small cylinder fitted with 
flexible tubes under his arm, he can climb to the maintop, or the 
crosstrees above the smoke, and from that elevation fire the guns 
himself by pressing a pin in the cylinder. The superiority of 
this method of giving orders to the shouting of them through a 
trumpet is obvious. 



THE ROYAL SOCIETY'S MEDALS, 1868. 

At the head of the list of awards made by the Council, stands 
Sir Charles Wheatstone for the Copley Medal — an award which 
cannot fail to command general approval. It is not the first time 
that Sir Charles's merits have been recognized by the Society : 
they gave him one of their Royal Medals in 1840 j and there are 
few who, remembering all that he has done for science in the 
subsequent twenty-eight years, will question the present bestowal 
of the highest medallic distinction in the Society's trust. In the 
dry, brief words of the official phrase, the Copley Medal has been 
given for " researches in acoustics, optics, electricity, and mag- 
netism ; " but how much of scientific labour and achievement of 
high quality do these few words represent ! Gifted with a re- 
markably inventive genius, Sir Charles Wheatstone has produced 
instrument after instrument in such numbers that a mere list of 
them would be a long one. Some are for determining the con- 
stants of a voltaic circuit : the rheostat, the chronoscope, the 
electro-magnetic clock, the speaking machine, the " Wheatstone* s 
bridge,' ' or differential resistance measurer, indispensable wherever 
the resistance of telegraph wires or cables has to be measured, or 
eJecbro-motive forces determined ; and all that variety of instru- 
menta which, since the first experiments in 1839, have been 
df*~ he transmission of telegrams, <k>\rcito foal-telegraph 
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working without any clock-power, and the " high-speed telegraph," 
in which, to qnote General Sabine's words, " the messages, pre- 
viously prepared on slips of paper, are, by passing through a very 
small machine, constructed somewhat on the principle of the 
Jacquard loom, made to print the messages at the remote station, 
in the ordinary telegraphic characters, with a rapidity unattainable 
by the hand of an operator." 

One of the Royal Medals was awarded to the Rev. Dr. Salmon, 
D.D., Regius Professor of Mathematics in Trinity College, 
Dublin, for his researches in Analytical Geometry and the Theory 
of Surfaces ; and the other to Mr. A. R. Wallace, an eminent 
traveller and zoologist, in recognition of the value of his many 
contributions to theoretical and practical Zoology, among which 
his discussion of the conditions which have determined the dis- 
tribution of animals in the Malay Archipelago occupies a promi- 
nent place. The question, briefly put, runs thus : — The strait 
separating the island of Baly and Lombok is fifteen miles wide 
only, nevertheless, the animal inhabitants of the island are widely 
different, the Fauna of the western island being substantially 
Indian, that of the eastern as distinctly Australian. This Mr. 
Wallace has described and discussed more completely and de- 
finitely than any previous observer. Moreover, in a noteworthy 
paper, published in the Proceedings of the Linnaean Society, "On 
the Tendency of Varieties to Depart from the Original Type," he 
has set forth the doctrine of natural selection, which, while tra- 
velling in the Malay Archipelago, he had developed independently 
of Mr. Darwin. Apart from which it was the immediate cause 
of the publication of the "Origin of Species." — Athenaeum 
Report. See also the memoir of Sir Charles Wheatstone, in the 
Yecw-Book of Facts, 1867, for an account of his scientific labours, 
accompanied by a portrait. 



"faraday as a discoverer." 



Professor Tyndall in his discourse delivered at the Royal 
Institution, says : — " For several years, although Faraday was 
acquiring, not producing — storing and strengthening his mind — 
yet, between 1818 and 1820, he published various scientific notes ; 
and his first paper ' On Two New Compounds of Chlorine and 
Carbon " was read before the Royal Society on Dec. 21, 1820, and 
printed in the Philosophical Transactions. In 1823 he succeeded 
in liquefying chlorine gas ; and in 1829 he gave his first Baker- 
iau lecture on the manufacture of glass for optical purposes." 
" In 1831," says Dr. Tyndall, " We have him at the climax of his 
intellectual strength, forty years of age, stored with knowledge, 
and full of intellectual power, and commencing his wonderful 
series of experimental researches in electricity, which include the 
discovery of magneto-electricity and terrestrial ma»gne&ft V&&R&- 
tion," of which Professor Tyndall gave a briei analysis ^^ ^wV&.Oa. 
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our limited space prevents us from touching npon. "Thirty 
years," said he, " have paseed since the discovery of magneto- 
electricity ; but, if we except the extra current, until quite recent- 
ly nothing was added to the subject. Faraday entertained the 
opinion that the discoverer of a great law or principle had a 
right to the spoils ;" and " his wonderful mind, aided by his won- 
derful fingers, overran in a single autumn this vast domain, and 
hardly left behind him the shred of a fact for his successors." 
In 1833 and 1834 Faraday read papers before the Eoyal Society 
on electro-chemical decomposition, containing a series of experi- 
ments, which forced upon his mind the conclusion that the 
amount of this decomposition depends not upon the size of the 
electrodes, or the intensity of the current, or the strength of the 
solution, but upon the quantity of electricity which passes through 
the cells — the quantity of electricity being proportional to the 
amount of chemical action. Upon this law he based the con- 
struction of his celebrated voltameter, or measurer of voltaic 
electricity. His next researches related to the " contact theory " 
on the origin of power in the voltaic pile, and culminated in the 
utter demolition of this theory in a paper communicated to the 
Royal Society in 1840. The first great paper on Frictional 
Electricity was sent to the Royal Society on Nov. 30, 1837 ; and 
here says Dr. Tyndall, " we find him face to face with an idea 
which beset his mind throughout his whole subsequent life — the 
idea of action at a distance " — which drove him to experiments, 
with him always prolific of important results. Regarding these 
profound researches, Dr. Tyndall said, "though often obscure, and 
sometimes inconsistent, a fine vein of philosophic thought runs 
through these investigations. They contain dark sayings, diffi- 
cult to be understood. It must, however, be remembered that 
he worked at the boundary of our knowledge, and that his mind 
dwelt habitually on the 'boundless contiguity of shade,' by which 
that knowledge is surnamed." In 1840 Faraday felt the effect 
of the great mental strain of so many years, and in 1841, he 
retired, with his wife, to Switzerland ; and " to her loving care," 
said Dr. Tyndall, " we and the world are indebted for the enjoy- 
ment of his presence so long." 



CRYSTALLIZATION. 

A curious discovery has been made by M. Auguste Bertsch, 
and turned to practical account by M. Kulhmann, the celebrated 
chemist. Who is there that has not, during cold winters, stopped 
to admire the beautifully symmetrical and yet fantastic figures of 
leaves and flowers depicted on the window-panes of a well-heated 
room, the air of which is charged with aqueous particles ? M. 
Bertsch has fouud that Epsom salts (sulphate of magnesia) dis- 
solved in beer, together with a small quantity of dextrine (arti- 
ficial gum), and in this state applied to a, ^ona o£ ^lass with a 
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sponge or brash, will, on crystallising, produce the identical de- 
signs above alluded to, hitherto considered peculiar to water ; 
with this improvement, however, that the liquid may receive any 
colour whatever, at the option of the operator. The ephemeral 
productions of frost may thus be easily perpetuated ; but M. 
Kuhlmann, on being apprised of the fact, conceived the idea of 
going a step further, and transferring those fairy-like creations to 
stuffs and paper. For this purpose he first got the crystalliza- 
tions on sheets of iron, on which he afterwards laid one of lead. 
By means of a powerful hydraulic press the minutest details of 
the figures in question were durably imprinted on the soft metal, 
and a copy of them in relief was then obtained by galvanoplas- 
tics. But here another difficulty arose. In the impression of 
cotton stuffs the pattern must be continuous ; whereas in M. 
Kuhlmann's plates the lines at one end would clearly not coincide 
with those at the other, so that disagreeable interruptions would 
be caused in the printed designs. This obstacle, however, has 
been overcome in a most ingenious manner by effecting the crys- 
tallization on the cylindrical surface of a roller. A slight rota- 
tory motion imparted to it will prevent the liquid from accumu- 
lating at any particular point before it has evaporated — 
Qalignani. 



CRYSTALLIZATION OP ICE, AND THE FORMATION OJ BUBBLES OP 
AIR, IN THE CONGEALED MASS. BY M. A. BARTHELEMY. 

Dr. Tyndall's observations on the decrystallization of ice by 
heat have proved that an apparently amorphous fragment of ice 
is not formed of agglomerated crystals. On the other hand, the 
observations of M. Bertin on the double refraction of ice have 
confirmed the assertion of Sir David Brewster that ice belongs to 
the Hexagonal System. I may here also refer to a paper of my 
own which appeared in the Comptes Rendus, in 1857, in which I 
described some large hailstones having the form of hexagonal 
transparent pyramids. Since 1856, I have made observations 
which appear to me to confirm this view of the crystallization 
form, and which at the same time elicit some remarkable facts 
in connection with the crystallization of water. 

A cask, whose upper end had been removed, was filled with 
water and exposed, in a northernly situation, to a temperature of 
7° or 8° below zero. The ice was first formed in the upper part, 
the staves of the cask yielding to the expansive force. When the 
layer of ice was about a decimetre thick, a shock almost perpen- 
dicular to the surface produced a rupture into six rays, which 
formed three diagonal planes of a six-faced prism. At another 
point on which the shock was exerted, there were produced 
three new planes parallel to the first ones Mean- 
while, the surface remained smooth, and it was \Trc^fc«Oa\ft to 
recognise the lines of division, (lesfentes) oiftia foxfcfc^»»sfc> 
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either because the upper stratum of ice was amorphous, or be- 
cause the phenomenon of regelation had taken place. 

If the process of freezing is continued, and the ice forms on 
the walls of the cask, so as to enclose a mass of liquid in its 
interior, the ice then raises itself at the upper Surface in the 
form of a crater, and exposes (donner acces a Veau intdrieure) 
the water within, which in its turn becomes solidified. This 
phenomenon seems due to a double cause. At first, the ice, in 
descending below zero, contracts and presses on the liquid 
nucleus within ; in the second place, the ordinary water con- 
taining foreign substances in solution becomes more and more 
concentrated as the ice forms ; its point of congelation is there- 
fore retarded in proportion as the formation of ice is advanced, 
and it continues to dilate in freezing. This reaction of the inner 
nucleus would become especially considerable when the gas held 
in solution by the water tended to be disengaged by the saturation 
of the liquid. This is what takes place in the following experi- 
ments : — 

Bottles filled up to certain heights with water were exposed 
outside a window to the action of continued cold. The next 
day an olive-shaped liquid nucleus* was seen enclosed in the mass 
of ice, and from the nucleus passed out in all directions bubbles 
of gas elongated and imprisoned by the ice. The normal dispo- 
sition of the surface of the nucleus proved that the gas had acted 
in obedience to a hydrostatic pressure directed from within out- 
wards. Liquid containing carbonic acid, and treated in the 
same manner, gave a liquid nucleus covered with long fine 
needles of carbonic acid, easily distinguished from those of air, 
which are always claviform* 

When the bottle is full of water, it always bursts at a point 
next the window near which it is placed. Now, in this case, the 
congelation pushes the olive-shaped nucleus towards this point 
of the bottle, so that the rupture seems to me to be due not 
only to the expansive force of the ice, but also, and especially, to 
tlie pressure of the liquid nucleus and the expansive force of the 
gas which it disengages. I have proved, in fact, that bottles of 
distilled water placed under the same circumstances do not 
burst at all. 

I have also exposed during the night to a temperature of 7 
deg. or 8 deg. below zero, a flask containing carbonic acid dis- 
solved in water up to the point of saturation. The next day the 
mass was completely congealed, with long vertical and attenu- 
ated filaments of gas. Moreover, the upper, part presented 
horizontal layers superimposed to a thickness of eight centi- 
metres, with a crateriform elevation in the centrre. These layers 
had been formed by the reaction of the inner waiter, which burst 
the already formed surface in order to undergo congelation, so 
that the upper stratum was really the mos^j recent one.- 
Comptes Hendus / Scientific Opinion, 
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ICE-MAKING MACHINE. 

A pneumatic ice-making machine, the invention of M. E. 
Carre, of Moislans, has been exhibited by Dr. Roscoe at the lloyal 
College of Physiciaus last week, and found to fulfil all the inven- 
tion promised. It is a simple air-pump, under the receiver of 
which the carafe, decanter, or vessel of water to be frozen is 
placed. The action of the pump necessarily causes the rapid 
evaporation of the water, and consequent reduction of tempera- 
tare. So far, all is very simple ; but now comes the most inge- 
nious part of M. Carre's invention. To remove the atmosphere 
of aqueous vapour resulting from the exhaustion of the air, it 
is made to pass over the surface of some strong sulphuric acid, 
kept in agitation by a peculiar contrivance, so that a large sur- 
face is presented to the vapour. By this means, rapid absorp- 
tion of the vapour takes place, and, consequently, rapid evapora- 
tion and reduction of temperature ; so that, in about three 
minutes, a decanter of water is reduced to the freezing point. 
An apparatus for congealing one decanter at a time costs only 
£1. There is but one drawback to the very extensive use 
of this ingenious apparatus, and that a little instruction would 
quickly remove. The sulphuric acid soon becomes too dilute to 
absorb the vapour of water. A chemist knows how to deal with 
this dilute acid, which only requires to be evaporated to be 
ready for use again. But with ordinary people, it will always 
be a difficulty and a loss. — Meclianics* Magazine. 



PEESERVATION OP ICE. 

A coeeespondent of the Times has communicated to that 
journal the following interesting facts and experiences as to the 
Preservation of Ice in Hot Weather. 

" As one of the originators of the scheme of importing Wenham 
Lake ice from America, and one formerly largely interested 
(although now no longer so) in that immensely successful enter- 
prise ; and as the original instructor of the English public in the 
use as well as in the preservation of ' lake ice,' as distinguished 
from 'rough ice/ I may pretend to some knowledge of the 
subject ; and I beg to say that, although the cost of a refrige- 
rator or ice-box may be reduced to a minimum by coarseness of 
manufacture and absence of finish, economy may be carried too 
far, and no box will prevent or even retard the melting of ice 
which does not combine the following conditions : — 1. It must 
have double sides, bottom, and lid, with the space between the 
two casings filled by some non-conducting substance capable of 
being closely packed, in order to prevent the action of the exter- 
nal temperature. 2. The inner lid or cover must be practically , 
if not hermetically, air-tight, in furtherance oi t\i© rama xe>«rcS\.. 
If external air enters, it will bring its own. tempet&taxe to&2l Sfc». 
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3. There must be a drainage pipe at bottom to carry off instan- 
taneously every drop of water formed by the melting of the ice, 
and this pipe must either be fitted with a ' trap' or curved in 
such a way as to prevent air from coming in where the water 
goes out. 

" The necessity for excluding air is already explained ; but it is 
very hard to make people believe that it is even more indispen- 
sable to carry off every drop of water. Ice has no such enemy 
as water. Expose a piece of ice weighing, say, 25 lb. to the air at 
a temperature of 75 deg., but so placed that it is perfectly drained, 
and at the end of twenty -four hours it will scarcely have disap- 
peared. Wrap the same piece of ice in three or four thicknesses 
of blanket or flannel, and place it in a small tub exposed to the 
same temperature as before, and as the water niters through the 
blanket the ice will ' stand in its own water,' and be all dis- 
solved in five or six hours. Wrap the same piece of ice carefully 
in a blanket, and place it on a grating, or on four crossed sticks, 
so that no water can accumulate underneath, and at the end of 
three or even four days it will not have entirely melted. 

" Ice has two * natural enemies,' warm air and water, but the 
latter is by far the more deadly. Water at 40 deg. will melt ice 
with ten times the rapidity of air at 80 deg. 

" Dry sawdust is not a bad protector, and for ice in large quan- 
tities is the best ; but for blocks not exceeding 50 lb. ' there is 
nothing like flannel.' 

" From what I have already said, it is evident that your cor- 
respondent who recommends putting ice in a tin saucepan before 
burying it in sawdust is ignorant of the effect that will be pro- 
duced by the water which it will at once begin to form. If he 
must use a saucepan, let him first punch a hole in its bottom. 

" Pure ice is now in such universal use, both as a medicine and 
as a necessary rather than a luxury, that it will hardly be be- 
lieved that the presence of cholera in 1849 almost stopped its 
use ; and people will smile when I say that Mr. Staples, of the 
Albion, in 1846, told me that if he were to put lumps of ice in 
dishes on the table at any of his public dinners, with a view to 
the guests putting it in their wine, it would destroy his reputa- 
tion." 

[The first account of the Wenham Lake Ice Trade appeared in 
the Illustrated London News, 1844, with several engravings : it 
was re-printed, by permission, by Mr. Macculloch, in his Dictionary 
of Trade and Commerce, and has been thenceforth copied into 
various dictionaries and cyclopaedias.] 



SOLAK PHENOMENON. 

Professor Roscoe has notified to the Literary and Philoso- 

phical Society, the important discovery, made independently by 

M. Janssen, at Gruntour, in Indian, aiid\)y^i.^OTmwft."L,o<ikyer 1 
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in London, of the visibility of the spectral lined of the red solar 
prominences under ordinary circumstances. Hitherto, these 
protuberances or red flames hare only been seen during total 
eclipses of the sun ; but by the application of the spectroscope, 
in conjunction with the telescope, the peculiar bright lines which 
these prominences exhibit, indicative of the presence of glowing 
gas, can now be observed whenever the sun is visible. Although 
the priority of this interesting discovery is due to M. Janssen, 
who first observed the protuberances the day after the eclipse, 
the method having occurred to him whilst observing during the 
eclipse, yet Mr. Lockyer had suggested this particular method of 
examination no less than two years ago, and had succeeded in 
his endeavour before he became aware of M. Janssen's prior ob- 
servations. From the accounts, as far as they are yet published, 
we learn that the bright lines appear to be identical with those of 
hydrogen. 

Mr. Baxendell stated that this discovery would give a great 
impetus to the progress of our knowledge of solar phenomena, 
and that the importance of observations on this plan could not 
be over-estimated. 



THE SUN'S ONWARD MOTION. 

From the consideration of the imperfect information afforded 
by the stars' apparent proper motion, astronomers have been able 
to deduce one of the most interesting astronomical discoveries yet 
effected. They have learned that the sun, with its attendant 
system, is speeding onward through space, in a certain direction 
which they have been able to assign, and at a rate of no less than 
150 millions of miles per annum. A law also affecting the gene- 
ral system of stellar motions has been guessed at, and has been 
considered by many eminent astronomers to be supported by 
sufficiently satisfactory evidence. It has been supposed that the 
proper motions of the stars indicate a vast series of orbital motions 
round a point in space which does not lie very far from the star 
Alcyone, the principal star of the Pleiades. — Fraser's Maga- 
zine. 



THE ATMOSPHERE OF THE PLANETS. 

TilE labours of Professor Tyndall, and his compeers, have 
shown that it is quite impossible to judge what a planet's climate 
may be from the mere consideration of the planet's distance from 
the sun. The extent and quality of the atmospheric envelope 
around a planet exercise fully as important an influence on the 
planet's climate. The sun's heat may either be retained or radi- 
ated away as fast as it is received. If a planet has an atmosphere 
which is always loaded with aqueous vapour, the heat ^owx^d. otl 
the planet jta&aee £reely through this vapour to th& ftanstf & wax- 
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ters, rings nearly filled with bright spots, as mountain-tops, 
and others less bright, but presenting phenomena difficult 
of explanation, dark spots with bright rims, or bounded by dis- 
tinct lines, separating them from the surrounding surface. All 
such objects must be carefully studied before a conclusion can 
be drawn as to their unalterable stability or their mutation. 
The means of obtaining evidence on these points consist in the 
examination of delineations and topographical notices on the one 
hand, and comparing them with the moon, by personal observation 
of the objects, on the other. Mr. Birt referred to a diagram giving 
two aspects of the same spot, one as given — lighter than some 
surrounding objects — by three authorities, Lohrmann, Beer and 
Madler, and Schmidt ; the other as observed by himself at a 
recent date, in which the spot is darker than all surrounding 
objects. In connection with these differences of colour, he put 
the question, Can we decide for change ? In reply, he pointed 
out one great disadvantage, namely, the uncertainty of the number 
of observations on which the earlier records rest, and showed the 
great importance not only of increasing our own observations, 
but also of soliciting the aid of others, that there may be no 
want of confirmatory evidence to establish the certainty of what 
is recorded. In the absence of confirmatory observations, Mr. 
Birt considered that the evidence capable of being brought to 
bear on questions of change is very limited, especially as former 
records are more or less open to be regarded as inexact drawings 
or inaccurate statements when they happen to differ from pre- 
sent observed appearances. 



THE ANEROID BAROMETER. 

Db. Balfour Stewart has read to the British Association a 
paper on the behaviour of the Aneroid Barometer at different 
pressures. Experiments had lately been made, with the view of 
ascertaining to what extent an aneroid may be considered a reli- 
able instrument when exposed to considerable changes of pressure 
such as occur in mountain districts. By means of an air-pump 
the aneroids, when placed in the receiver, might be subjected to 
any pressure. A method of tapping the aneroids had also 
been devised, and by this means the experiments as to the devia- 
tion of the results given by these instruments were conducted 
with comparative ease, and with the greatest accuracy. The 
experiments were still going on. 

Sir William Thomson said the aneroid had become so popular 
an instrument that many had satisfaction in learning that it was 
capable of giving results with scientific precision. Dr. Stewart 
had shown that in taking a barometer up a mountain of 12,000 
ft. the error would only be about 300 ft., and had also shown 
how to correct this error. By carefully using these instruments, 
therefore, they had a probability of determining, with much less 
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probability of error, the height of a mountain of 12,000 ft. 
Among the very important matters which occupied the attention 
of the British Association, one which might, with very great 
advantage, be followed up, would be the carrying out of experi- 
ments on the elasticity of metals, and all solids capable of being 
experimented upon. He remarked on the elasticity of metals, 
and even of rocks, and referred to the time taken by the earth in 
consolidating — that this had taken place less than a thousand 
millions of years ago. The earth was not, he considered, one- 
tenth as old as the popular geologists would make it. 



WEATHER INTELLIGENCE. 

As regards the communication of Weather Intelligence, General 
Sabine informs us that the system has been further developed, so 
that the drum-signal is now hoisted at ninety -seven British sta- 
tions. The news thus conveyed, it should be understood, is not 
a forecast or prophecy, but a fact. Since February last similar 
news has been flashed to Hamburg, and the harbour authorities 
there have resolved to hoist the drum, and at Cuxhaven, whenever 
intelligence implying probable danger shall be received from 
London. In France also, under the direction of the Ministry of 
Marine, the practice of telegraphing facts has been adopted. Be- 
sides aU this, the London office makes known to Liverpool and to 
Holland the existence of a certain amount of barometric pressure 
between two stations within a defined area. The influence which 
the distribution of atmospheric pressure exerts on the motion of 
the air has been much dwelt on by Dr. Buijs Ballot, of Utrecht, 
and a rule has been propounded by him for inferring the coming 
direction of the wind, from simultaneous readings of the baro- 
meter at different places. For more than a year past the London 
office has sought to test this rule by systematic discussion of 
daily meteorological charts of the British Islands, and the nearer 
coasts of the Continent. The results of this investigation are, 
on the whole, encouraging. — Athenaeum. 



TIDAL OBSERVATIONS. 

Professor Rankine, in introducing to the British Association 
the " Report of the Committee on Tidal Observations,' ' said that 
the system on which these investigations were carried on might 
be termed harmonic analysis. The extension and improvement 
of tidal observation and search of data were the objects of this 
Committee. The idea they attach to harmonic is a solution in 
accordance with the periodic functions of the tides. The Com- 
mittee has been appointed for several years ; and last year's work 
was a special series of tidal observations, on a system proposed by 
Sir W. Thomson. The chief result of these labours was, that 
the height of the water might be expressed as the sum of a single 
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number of harmonic functions of the time, which ore certain ex- 
pressions of the solar and lunar motion. The chief tidal consti- 
tuents are those whose periods are twelve mean lunar and solar 
hours. The revolution of the earth and moon, the earth's rotation, 
and the progress of the lunar perigee, are the data on which these 
calculations are based. Sensible tides are also found dependent 
on the fourth motion of the moon's parallax. The Committee's 
calculations were drawn from curves taken by a self -registering 
tide-gauge. There existed a periodic lunar variation every nine- 
teen years, which might furnish data for the estimation of the 
moon's mass. Ease and accuracy in estimating the height of high 
tide were attained by these harmonic analyses. We might also 
further ascertain how much the earth's angular velocity was in- 
creased or diminished by these tides from century to century. 
The tendency of friction is to increase the rapidity of high and 
low water. Lunar fortnightly tides also formed part of the same 
inquiry. Mr. Roberts, of the Nautical Office, had taken great 
pains in these inquiries, and it was hoped that his whole time 
might in future be given to the work. 

Mr. Webster said it was impossible to overrate the importance 
of the subject and the labour of it. It involved questions which 
amount nearly to a new theory of the universe. This report is a 
result of the union of the Mathematical and Physical sections. 
There are observations also made by a Joint Committee of the 
Estuaries of the Wear, Humber, and Ouse, which are the bases of 
these calculations. Observations now taken at different places 
should be taken on a uniform basis, in order that a definite theory 
may be laid down. The paper relates also to ocean tides ; in 
estuaries private companies have taken local tide estimates. There 
are many places around the coast where local tide phenomena 
exist ; as, for example, the four daily tides round the Isle of 
Wight. He would suggest the appointment of a Committee of 
five. The President considered this a matter for the Committee. 
— Mr. Adams said the system was not only applicable, but more 
appropriate for local than for ocean tides. Admiral Ommanney 
desired to testify to the ability of the Report. 



TERRESTRIAL MAGNETISM. 

The completion of the reduction of the Magnetic Survey of 
the South Polar Regions is thus referred to by General Sabine, 
in his annual address to the Royal Society ; the papers and maps 
therein mentioned, being * * his own achievement.' ' " The reduction, 
he says, " of the great scientific work, the Magnetic Survey of 
the South Polar Regions, commenced in 1839, under the auspices 
and at the expense of Her Majesty's Government, has been com- 
pleted in the present year by the presentation to the Royal 
Society, and the publication in the Philosophical Transactions 
of Maps of the three Magnetic Elements in Southern Parallels, 
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commencing in 30° south, and extending far beyond the limits of 
ordinary navigation. These maps are accompanied by tables 
containing the numerical co-efficients to be employed in a revision 
of ' Gauss' General Theory ' at the intersection of every fifth 
degree of latitude and every tenth degree of longitude, between 
30 south latitude and the south terrestrial pole. The magnetical 
determinations of the Survey correspond to the epoch 1842-46. 
Similar maps for the corresponding latitudes of the northern 
hemisphere, from 30° north latitude to the north terrestrial pole, 
are in preparation, founded on a co-ordination of results obtained 
by magneticians of all countries in the fifteen years preceding and 
the fifteen years following the same mean epoch of 1842-46, and 
reduced to it. It is hoped that these maps, with an accompany- 
ing memoir, will be presented to the Royal Society before the 
close of the present session. There will then remain for subse- 
quent completion, the filling up (still for the same epoch) of the 
space between the parallels of 30° north and 30° south latitude, 
for which much preparation has been made in the assemblage of 
materials requiring only for their co-ordination the allotment of 
the time needed for the due examination and treatment of so 
large a body of materials. Should I be so happy as to be able 
to complete this task also (my work on Terrestrial Magnetism has 
now extended, more or less, over half a century), I venture to 
express a hope that the great work of which the foundation will 
thus have been laid, viz. the Revision of the Gaussian Theory, 
corresponding to a definite epoch in the great cycle of t e rr e strial 
magnetism, may, when a suitable time shall appear to have arrived, 
be taken up and completed under the auspices of the Royal 
Society." 

We subjoin the Athewceum comment : — " Who is there will not 
join in the wish that the Nestor of the Terrestrial Magnetism 
may go on to finish his admirable work ?" 



REGISTERING EARTH CURRENTS BT PHOTOGRAPHY. 

In a darkened room in the Meteorological Department of the 
Royal Observatory at Greenich, the Astronomer Royal fixed, some 
two or three years ago, a sensitive little galvanometer, with re- 
flecting mirror, to register earth currents by photography. One 
end of the wire of this galvanometer is connected with the earth, 
and the other end with a telegraph wire, which, after running 
several miles along a neighbouring railway, is again connected 
with the earth. Now, currents of electricity are continually run- 
ning to and fro in the earth, and sometimes these currents enter 
the telegraph wires ; also, when they are strong enough, they 
overpower the ordinary working batteries, and send unreadable 
messages on their own account. Such disturbances sometimes 
stop for a time all messages and news, and on one exceptional 
occasion caused a panic on the Stock Exchange by delaying news 
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of importance. Being a source of great occasional loss to the 
telegraph companies, the endeavour of electricians has always 
been to neutralize and get rid of the currents as soon as possible. 
The object of the apparatus in Mr. Glaisher's department at 
Greenwich, is, on the contrary, to watch and examine all the move- 
ments of these earth-currents. From the description already 
given, it will readily be seen that as currents from the earth flow 
through the wire erected from Greenwich Observatory, the needle 
of the galvanometer shows the direction, and approximately the 
strength, of the current. On the little magnetic needle a mirror 
is mounted, and a ray of light from a steady flame, after falling 
upon the mirror, is reflected as a spot of light upon a sheet of 
photographic paper. Hence, as the needle moves, the ray of light 
moves to and fro upon the paper. This sheet of sensitized paper 
is fixed round a cylinder of ebonite, which, by clockwork, makes 
one revolution every twenty-four hours. 

At the end of the twenty-four hours the paper is taken off the 
cylinder, and a fresh sheet substituted. The record upon the 
first sheet is then developed in the usual way, and a zig-zag dark 
line passing across it from end to end shows the movements of 
the galvanometer needle and spot of light during the past 
twenty-four hours. The darkened room, in which this self- 
registering apparatus is at work, is built without iron nails, 
and this metal is used nowhere in the room, so that the mag- 
netic instruments shall not be disturbed by artificial causes. 
In a communication made by Professor G. B. Airy to the 
Royal Society, he has made known the fact that the declina- 
tion magnet and the earth-current galvanometer are affected at 
quite, or very nearly, the same time, showing some relationship 
between the two phenomena, the causes of both of which are at 
present a perfect mystery to men of science. 



NEW GALVANOMETER. 

Mr. F. H. Varley has read to the British Association a paper 
" On the Construction of a Galvanometer for the Detection of 
Weak Electric Currents." Sir W. Thomson has shown the 
importance and value of using small cores upon which the 
electro-magnetic helices are wound, and the advantage of em- 
ploying small magnets for indicating and measuring the amount 
of force flowing through the galvanometer coil or helix. The 
small magnet of Sir W. Thomson has a mirror attached to it, to 
reflect a beam of light, so that a small motion of the magnet 
gives movement to a line of light thrown upon a darkened screen. 
It has frequently occurred to the author that smaller and lighter 
magnets could be employed by calling in the aid of microscopic 
power. Two instruments were constructed with this view. The 
first consists in suspending by a single filament of silk in the 
hollow core of the galvanometer coil a magnet of an inverted 
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spur-form, made of the finest steel wire that can be obtained, 
and rendering its motion apparent by viewing it through a rec- 
tangular prism, by means of a microscope, in the eye-piece of 
which is placed a small scale, photographed on glass : the mag- 
net appears as a black bar bisecting the field of view; and, as 
the finest wire obtainable for this purpose appears, when suffi- 
ciently magnified, as thick as a scaffold-pole, it is obvious that 
the slightest motion of the magnet is rendered conspicuous by 
the image moving to or from over the graduated scale in the 
eye-piece. The second form is more sensitive than the first ; a 
small magnet, made of flat steel polished on one face, is sus- 
pended in the usual way by a single filament of silk ; a small 
micro-photograph of a graduated scale is placed at such a dis- 
tance from the reflecting surface of the magnet-mirror that each 
division equals two minutes of arc, as nearly as possible ; the 
image of the scale thus reflected is sent in a line with the optic 
axis of the microscope ; any deflection given to the magnet 
causes the image of the photographed scale to move across the 
field of view. The reflecting surface moving doubles the appa- 
rent motion, giving the amount due to the angle of incidence 
phis that of reflection. The movement of one graduated division 
being produced by a deflection equal to one minute of arc, if 
magnified sixty times by the microscope, will render a motion 
equal to one second of arc apparent and measurable. When 
desirable, a small scale placed in the eye-piece can be made to 
give a vernier reading upon the magnified scale. The magnifying 
power can be increased where desired, and most minute amounts 
of motion rendered measurable. The great difficulty of using 
instruments of such extreme sensibility is due to the interference 
of extraneous vibration communicated to the small magnets. 
This, to a great extent, can be overcome by insulating the 
various parts from vibration by means of antagonizing springs, 
and preventing the finer vibration from being communicated 
through the wire itself by covering the wire with silk or cotton, 
to act as a damper to the more minute vibrations. This instru- 
ment being more compact, and not requiring a darkened room 
set apart for its special use, its application is much more general, 
whilst it at the same time gives much more minute and sensitive 
measurements. The instrument can be used in broad day, either 
in or out of doors, and is applicable to all kinds of observation. 



THE PHYSICAL COMMOTIONS THROUGHOUT THE GLOBE. 

We find the following very thoughtful paper in The Builder : 

— " These commotions unfortunately are not yet at an end. The 

rendings of the earth's crust south of the equator have only 

partially relieved the internal pressure, and now they have ex- 

tended into the northern hemisphere, and California has been 

iserioualy shaken, so that San Francisco "naa VsAm^j buildings 
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thrown down, and several villages have been reduced to heaps of 
ruins. The island of Hawaii, in the Pacific Ocean, opposite these 
coasts, is slowly sinking into the ocean, on the western and south- 
ern shores, which are now several feet lower than they were in 
April last, when the terrible volcanic eruption took place there. 
Since the first attack, a second earthquake, but much less vio- 
lent, has occurred at San Francisco. The disturbance of the 
Pacific Ocean has been of an extraordinary nature in connection 
with these commotions — at least, with those of August ; and, 
considering that the bed of the Pacific is like a sunken continent 
whose mountain-tops alone appear in the form of its innumerable 
islands, there seems to be little doubt that the crust of the earth 
is thinner there than on the continents above water. This fact 
seems to corroborate the idea, that the cause of all these com- 
motions is really cosmical, or underlies the whole crust of the 
sphere, and hence operates chiefly where the crust is thinnest j 
and that it is such as Hopkins, of Cambridge, represented the 
cause of old crust-fractures to be — an expansive force, or force 
operating outwards from within the earth's crust. Moreover, if 
it be such a force, it will tend to relieve itself chiefly by rendings 
north and south, if it be connected, as we have suggested, with 
the earth's rotary and centrifugal force, and especially in regions 
more or less extending from the equatorial. Thus, too, the idea 
prevalent amongst geologists that the earth is still essentially a 
fluid or molten though encrusted sphere, — and, indeed, d for- 
tiori, it must be admitted that a spherical form indicates a fluid 
substance, — is one which is much more capable of explaining the 
geological phenomena than that of a solid sphere, particularly 
if, as we have suggested, the admitted or recognized tendency to 
expansion is derived from the rotation of the sphere. 

" The problem of the influence of a varying rotation on a molten 
and encrusted sphere (though there is no actual evidence of the 
earth's rotation being at present either on the increase or the 
decrease) is one of peculiar interest and importance, and is cap- 
able of affording curious explanations of the present states of 
other planets as well as our own. For example, the greater the 
rapidity of rotation, the lighter in specific gravity ought the fluid 
and encrusted sphere to be, as well as the more expanded in di- 
mensions ; and the less the rapidity of the rotation, the denser 
and the less expanded ought they to be. Now, it is evident that 
on a general view, this is the fact, — namely, that it is precisely 
those planets which rotate with the greatest rapidity that are the 
lightest in specific gravity, as well as the mo3t enormous in cir* 
cumference ; and it is not difficult to explain what may not at 
first sight seem so evident. Jupiter rotates once every nine 
hours ; and hence it is, probably, that his great molten mass is 
so levitated, expanded, and centrifugalized by this tremstulcroA 
rapidity of rotation, that the specific gravity ot \na \&&\» wgfast«S& 
reduced to something like that of water, alt\io\x$i, iox a& v ;hak, 
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he may thus be an encrusted sphere. Saturn, with his centrifu- 
gal rings, his magnificent dimensions, and his specific gravity like 
that of cork, also rotates with immense velocity. On the con- 
trary, Mars, Venus, the Earth, and Mercury, — all small in dimen- 
sions, — are comparatively dense in substance : hence, as the 
earth at least does, they probably all rotate comparatively slowly. 
There is no great planet of anything like the density of the 
smaller ones." 



THE GREAT MELBOURNE TELESCOPE. 

This gigantic Telescope (see vignette) which has been con- 
structed by Mr. Grubb, is of the form known as the Cassegrainian 
Reflector, and is mounted upon what Mr. Grubb calls "the 
German system improved." We select and abridge the following 
leading details from the Quarterly Journal of Science, October, 
1868:— 

The mirrors, two being supplied in case of accident, are 4 ft. 
in clear aperture, 4£ in. thick, 30 ft. 6 in. in focus, and rest in 
their box on Mr. Grubb's system of hoops ; the whole system of 
suspension and levers weighs altogether nearly 2 tons. 

Of the tube, 7 ft. is made of boiler-plate iron, i in. thick, to 
which is attached by flanges and bolts a skeleton tube, 21 ft. 
long, of steel bars, 3 in. wide at bottom, 1£ at top, and l-6th of 
an inch thick, wound spirally round rings of carefully turned 
angle iron, and riveted at the joints, forming a spiral lattice of 
amazing strength, stiffness, and freedom from tremor. The 7 ft. 
of boiler-plate tube weighs 1,300 lbs., and the 21 ft. of the ven- 
tilated tube, only 1,370 lbs. 

At the upper end of the tube, about 25 ft. 6 in. from the large 
mirror, is bolted a very stiff hollow arm of steel-plate, on the ex- 
tremity of which is a Y-shaped gun-metal casting, in which slides 
an arm carrying the small mirror of 8 in. diameter. This arm is 
acted upon from behind by a screw, from a pulley on the shaft 
of which wire cords are carried over iron guide-wheels down the 
side of the tube, where they are wound round a wheel, to which 
motion can be given by the observer, for the purpose of focusing. 

The polar axis is made up of four distinct parts, viz., a cube 
3 ft. square, to which is bolted on one side a cone 8 ft. long, 
which terminates with a bearing 12 in. diameter, resting in a 
peculiar " plumber-block " on the polar pier ; on the opposite side 
a short toe-piece, which carries on parts prepared for them the 
two hour->circles, sector, and clamp, and terminates in a bearing 
6 in. diameter resting in a Y-block in the equatorial pier ; and on 
a third side a bell-shaped casting about 2 ft. long, which termi- 
nates in a slide carrying one bearing of the declination axis, the 
other being in the side of the cube opposite the belt 

The declination axis is 24 in. diameter at the bearing next the 
telescope, and 12 in. at the other, th.e"beaann^\>evxi^^ i\* asunder, 
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and the axis itself about 9 ft. long. The declination axis carries 
at one end the telescope strapped into its cradle, and at the 
other counterpoise weights amounting to over two tons. 

Up to the present time this has been the great objection to 
this form of equatorial ; for the axis had necessarily to be put 
into the entire collared bearings without any possible relief of 
friction, the force necessary to move the telescope, if of any 
considerable size, became so great as to oblige the constructor to 
make the bearings of the declination axis very small, and conse- 
quently rendered the support of the telescope weak and unsteady. 
Only in this telescope, and in one other (also constructed by 
Mr. Grubb) which is now mounted at Dunsink Observatory, near 
Dublin, (the object-glass being presented by the late Sir James 
South to the University of Dublin), has this difficulty, one of the 
very few objections to this form of equatorial, been overcome. 

The support of the specula is one of the most important points 
in the mounting of the large reflector, and one which, if certain 
difficulties were not disposed of, would be a complete bar in the 
way of mounting them equatorially. Two things are essentially 
necessary : — 

1st. A system of back-supports on which the speculum may 
lie in a state free from strain of any kind— as if in fact it werf 
floating in mercury. 

2nd. A system of lateral support which will preserve the mir- 
ror free from strain when turned off the zenith, and will not con- 
strain any slight movement of the speculum. 

Now, as regards the first condition, nothing could fulfil it 
better than the system introduced long ago by Mr. Grubb, which 
was made use of on such a grand scale by the late Lord Rosse, 
as well as by others, and this system, therefore, with some modi- 
fication, was adopted. 

The ultimate points of the tertiary system are gun-metal cups, 
which hold truly -ground cast-iron balls with a little play ; and 
when the speculum is laid on there, it can be moved about 
by a person's finger with such ease as to seem to be floating in 
some liquid. 

The system of lateral supports was devised by Mr. Grubb 
specially for this instrument. One objection raised to the 
mounting of these large telescopes (reflectors) equatorially, was that 
such heavy mirrors could only be supported laterally in a flexible 
hoop, to preserve them from strain ; and, consequently, that it 
was impossible to mount them equatorially, when they would 
sometimes be turned upside down, and would roll out of their 
hoop. Mr. Lassel got over this difficulty by making his telescope 
revolve in its cradle, so that he could always keep one diameter 
vertical ; but this plan, apart from its inconvenience and clum- 
siness, destroys all power of adjustment. 

The driving clock is, as may be readily ropgoroftL, <& xutast 
-ponderous dimensions, but is still, considering foe sua <& V&& 
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telescope it has to move, as compact as possible, fitting in a 
niche 2 ft. square and 3 ft. nigh. Its regulating power is that 
of a governor, the balls of which, when the desired speed is 
attained, fly out and bring two leather-pointed screws into con- 
tact with a circular disc, which serves by the friction thus pro- 
duced to prevent any acceleration of rate. No clock is able to 
produce any correction in speed until after an error has been 
committed. Consequently the question becomes, What clock is 
it that corrects these errors most efficiently and most instan- 
taneously ? That this clock corrects in speed efficiently is proved 
by the fact that doubling the driving-wheel (viz., that weight 
which will just keep the friction- screw in contact) produces an 
acceleration in speed of only l-360th part, whilst the great 
vis inertia of the balls themselves (weighing about 20 lb. each) 
prevents any sudden oscillation, so to speak, in rate ; and that 
this regulating action takes place more instantaneously than in 
other clocks, may be readily understood by inspection of the 
construction, when it will be seen that the actual movement re- 
quired in any of the members of the governor to correct an ex- 
cessive difference of power like the above, amounts to something 
probably under 1- 1000th of an inch, instead of having to move 
by some considerable quantity a complicated system of link- work 
connected with fans, breaks, water-regulators, air-regulators, 
&c. 

The general effect of these complicated systems is that, when 
any error is made, the ensuing correction is too great, which 
necessitates a counter correction in an opposite direction, and so 
an oscillating effect is produced, which gradually subsides until 
matters again attain their equilibrium. An experiment has been 
tried with this clock which will form a record of its work, and a 
comparison for other clocks. 

The clock was used to give motion to a long ribbon of paper 
on which lines were traced by a pencil worked by a free pendu- 
lum in a direction at right angles to the motion of the paper 
itself. The result was, of course, a waved line, the length of each 
wave being a measure of the second as given by the clock. During 
the process at certain points the driving-weight was increased 
from l£*cwt. to 2, 2£, and 3 cwt., but the difference of rate is 
insensible on the diagram, although capable of being measured 
to the l-100th of a second. If this experiment were tried with 
other clocks, it would form a valuable record of their work, in- 
dependent of the testimony of their constructor. The shaft 
which is carried from the clock to drive the telescope is severed 
in one place, and a system of six differential wheels introduced 
by which the rate can be rapidly altered l-26th part, this being 
the mean of the extreme differences between sidereal and lunar 
rate; whilst a small lever and graduated arc, in front of the 
clock, acts on the governor-spindle, moving it up or down, and by 
this means altering the working angle oi ftia WiXa^o xrak& the 
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final correction per lunar rate pro tem. Both of these adjust- 
ments can be made while the clock is in action. 

The preparation of the specula was carried on in buildings 
specially constructed, wherein the mounting was both manufac- 
tured and erected. The alloy used was rather higher than what 
has hitherto been used for such large mirrors. The proportion 
was, copper 32, tin 14.77. The mirrors were cast on Lord Rosse's 
" bed of hoops," but with several important modifications of his 
process. The annealing was conducted in a circular oven, and 
took 23 days. Immediately on being removed from the oven, 
the specula were placed on the machine, and rough -ground on 
front, back, and edge, during which process they rested on 
several thicknesses of cloth ; from this they were removed to 
their own boxes, where they rested on the system of levers before 
described. The finer grinding and polishing was then proceeded 
with, and the specula were never after raised from their supports. 

For the purpose of trial, as it would have been very trouble- 
some to be obliged to remove the speculum to the telescope on 
every occasion, the machine is so constructed that by turning 
a handle, the whole frame carrying the speculum is tilted 
into a vertical position by the endless screw and worm, and a 
dial-plate and artificial star being placed at 800 ft. distance, the 
mirror, used as a front -view telescope, is ready for trial in five 
minutes, which saves some two days' work on every occasion, be- 
sides avoiding risk. So efficiently and with such certainty did 
this machine do its work, that on no occasion, having once ascer- 
tained what was required, did it fail in providing the requisite 
alteration of figure, while as compared with other machines the 
ease and steadiness of its working were remarkable. 

The photographic apparatus embraces every improvement pro- 
posed by Mr. W. Be la Rue, and more especially those suggested 
by some experiments made with a rough trial apparatus fitted to 
the great telescope, with which photographs of the moon have 
been taken, exceeding in beauty and sharpness any hitherto ac- 
complished in this or any other country. 

The spectroscope has been made with a totally different style 
of mounting to those in general use, with a view of making it a 
more practically useful tool ; whilst the prisms which are adapted 
to it are made of one very dense flint of about 90 or 100 deg., 
with prisms of light crown cemented on each side of angles of 
about 20 to 25 deg. This gives a very large amount of disper- 
sion with very little deviation, whilst the crown prisms protect 
the surfaces of the flint from tarnish, which has proved such a 
drawback to the use of heavy flint, for although it can be re- 
moved by friction and nitric acid, yet every time this operation 
is resorted to it leads to a depreciation of surface. 

The contract signed in the beginning of the year 1866 , in- 
eluded all the above-mentioned parts, with, the exc&^j&aa. eft 'Oca 
photographic apparatus and the spectroscope, and. &aura£ta\ 'C* 
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£4,660 ; the instrument to be completed in twenty months, and 
although that time was slightly exceeded, yet, as stated by the 
committee, the delay arose solely from the state of the weather 
precluding all observation for trial of the specula. 

The many large telescopes before constructed by Messrs. 
Grubb are well known to the scientific world j but this exceeds 
all in the magnitude of its proportions and the perfect mastering 
of all the engineering difficulties. The following are the weights 
of some portions of the telescope : — Speculum in box, 3,500 lb. 
tube (7 boiler-plate, 1,000 lb.; lattice, 1,379 lb.), 2,670 lb. 
polar axis, 3,200 lb. ; declination axis, 1,500 lb.; cradle, 1,1001b. 
counterpoise, 4,700 lb.; small portions, 1,500 lb.; making a 
total weight of 18,170 lb. These are all parts of the moving 
mass. There is, besides, a weight of about 3,000 lb. of portions 
not moveable. 

Lastly, in their very interesting Report on this magnificent 
instrument, presented to the Royal Society in April last, the 
committee pay a well-earned compliment to Mr. Grubb. After 
minutely examining and testing it, they express their admira- 
tion of the perfection of the telescope, and of the mechanical con- 
trivances for its adjustment ; and they add that, considering the 
contract price, and that special works had to be erected for the 
purpose of constructing the instrument, they are convinced that 
Mr. Grubb has been influenced much more by the desire of pro- 
ducing a scientific masterpiece than by any prospect of pecu- 
niary advantage. 



DISTANCE-MEASURING TELESCOPE. 

A WELL-arranged distance-measuring telescope has been con- 
structed by Messrs. Elliot Brothers, the opticians, of the Strand. 
The measurement of distances with this telescope is accom- 
plished by means of two wires placed horizontally in the eye- 
piece, which, by a beautiful mechanical arrangement, have a 
simultaneous movement from the centre or axis of the telescope. 
The object to be observed is thus always in the centre of the 
field of view, enabling the observer to see it with the greatest 
clearness and precision, and under the most favourable condi- 
tions for estimating distances. It has been tested most accu- 
rately by the Ordnance Select Committee, and pronounced to be 
the best telescope for that purpose. In using this instrument, 
the two wires are placed in contact by turning a graduated ring 
on the eye-piece, from left to right ; the edge of the fixed index 
is then at 0. The telescope is then focused to the object under 
observation until it is seen distinctly, then the divided ring is 
turned until the object is seen exactly between the two wires. 
The required distance is then shown upon the divided ring, the 
face showing, in yards, the distance of infantry, or any other 
object of a similar height ; the top part of the ring showing the 
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distance, in yards, of cavalry, or any other object of a similar 
height, the average height of infantry being taken at 5 ft. 11 in. ; 
the average height of cavalry at 8 It. 10 in. The utility, power, 
and portability of these telescopes will secure for them a large 
demand, especially when they are stamped with the approval of 
the Ordnance Select Committee. — Mechanics' Magazine. 



PHLOGISTON. 

The Philosophical Magazine contains an elaborate paper by 
Mr. Rodwell on the " Theory of Phlogiston," in which he shows 
that the idea of an agent, finally called Phlogiston, did not origi- 
nate in any intellectual exploit, but arose by a slow process of 
evolution from the ancient hypothesis of a subtilis ignis taught by 
Zoroaster and others many ages before the Christian era, and 
which still survives in the sacred fire of the Parsees. Fire among 
the Magi was supposed to represent the Deity, shown in one di- 
rection by the destructive power of fire, and in the other by the 
beneficent action of heat and light ; and the Greek philosophers, 
and subsequently the alchemists, adopted many of these ancient 
ideas. The physical philosophy of Descartes somewhat resembles 
that of Epicurus and Aristotle. The physical system of Descartes 
is a dynamical one ; and there is a partial reproduction of it in 
the quasi Cartesian hypothesis of molecular vortices by Rankine, 
and in the dynamic treatment of electrical phenomena proposed 
by Clerk Maxwell. The first person who burst the bonds of the 
ancient schoolmen was Robert Hooke, who, in his theory of com- 
bustion, published when Stahl was only five years old, gave the 
explanation of that process now generally accepted, and which 
was only revived by Lavoisier. This theory, howe\ er, was lost 
sight of for more than a century, having been displaced by the 
theory of phlogiston, which was supposed to be very subtle matter, 
that neither burns nor glows, nor is visible, but is capable of 
being agitated by an igneous motion, and of communicating that 
motion to material particles, thereby constituting fire. The exist- 
ence of phlogiston was inferred merely because some such suppo- 
sition was believed to be necessary to account for various chemical 
phenomena. But, finally, the phenomena were found to be ex- 
plicable without any such supposition, and Lavoisier showed by 
exhaustive experiment that the theory itself was untenable. In 
all bodies, however, with which we are acquainted, there is a 
certain quantity of heat, the point of absolute zero being, from 
the best experiments, inferred to be nearly 500 deg. below the 
freezing-point. — Illustrated London News. 



THE SPRENGEL AIR-PUMP. 

The Sprengel Air-pump is a very simple and effective in- 
strument, which has latterly come into extensive use. It con- 
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sists substantially of a glass tube, with a funnel at the top contain- 
ing quicksilver. If the quicksilver be permitted to flow down the 
tube in drops, each drop will act as a piston and carry some of 
the contained air before it ; and a vacuum will thus be produced in 
the tube or in any vessel with which it may be connected side- 
wise by a pipe. The mercurial column will, in fact, produce a 
vacuum like that called a Torrecelian vacuum, and which is ob- 
tained by filling a tube over 39 in. long and closed at one end, 
with mercury, in the manner of a barometer ; and th<m, by 
inverting the iube, the mercury will in part run out, and a vacuum 
will be formed above the mercury. A column of mercury about 
80 in. high, produces a pressure which balances the pressure of 
the atmosphere. 



REAL IMAGE STEREOSCOPE. 

Mr. S. C. Maxwell has read to the British Association a 
paper on a real image Stereoscope, with illustrations on solid geo- 
metry. In ordinary stereoscopes the observer places his two eyes 
opposite two lenses, and sees the virtual images of two pictures 
apparently at the same time. In the real image stereoscope the 
observer stands about 2 ft. from the instrument, and looks at a 
frame containing a single large lens. He then sees, just in front 
of the lens, a real and inverted image of each of the two pictures, 
the union of which forms the appearance of a solid figure in the 
air between himself and the apparatus. 



ON THE COLOURS OP SOAP-BUBBLES. BT SIR DAVID BREWSTER. 

In repeating the beautiful experiments of Professor Plateau 
" On the Equilibrium of a Liquid Mass without Gravity," the 
colours of the soap-bubble were presented to him upon soap 
film plane, convex and concave ; but the changes of form which 
they underwent, and their motions upon the film itself, were so 
incompatible with the common theory of their formation that 
he was led by a few experiments to discover their origin and 
mode of production. The paper proceeded to give an account 
of experiments which, Sir David remarked, were sufficient to 
establish the almost incredible truth, that the colours of the 
soap-bubbles are not produced by different thicknesses of the 
film itself, but by the secretion from it of a new substance flow- 
ing over the film, expanding under the influence of gravity and 
molecular forces into coloured groups of various shapes, and 
returning spontaneously, when not returned forcibly, into the 
parent films. 

Sir David Brewster stated that he was sorry that he had not 
brought his diagrams ; but he would be glad to answer any ques- 
tions regarding the subject of the paper. Several inquiries were 
made as to the nature of the soap used, and whether glycerine 
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might not be added with advantage. Sir David Brewster replied 
to these questions, stating that the experiments could be 
made by any person in the coarse of a few minutes, and that 
all the phenomena described were emitted with ordinary soap- 
bubbles. A mixture of glycerine made the films last much 
longer. 

Sir Wm. Thomson pointed out that the mechanical questions 
involved in the seemingly simple operation of blowing soap-bub- 
bles were the greatest enigmas to scientific men. The extraor- 
dinary expansion and adhesion combined in the vapour spheres 
were well worthy of the fullest investigation. — Proceedings, 
British Association. 



NEW PHENOMENA OF LIGHT. 

" On a New Series of Chemical Reactions produced by Light," 
is the title of a remarkable paper presented to the Royal Society 
by Dr. Tyndall. The Athenaeum, Report speaks very highly of the 
facts it discloses. " Vapours of volatile liquids are introduced 
into an exhausted glass tube, and subjected to the action of con- 
centrated sunlight, or to the concentrated beam of the electric 
light. This is the method ; the effects produced varying with 
the vapour employed, may, without strain of speech, be described 
as wonderful. The method has another advantage, for, as 
Br. Tyndall remarks, the power of the electric beam to reveal 
the existence of anything within the experimental tube, or the 
impurities of the tube itself, is extraordinary. When the experi- 
ment is made in a darkened room, a tube which in ordinary 
daylight appears absolutely clean is often shown, by the present 
mode of examination, to be exceedingly filthy. With vapour of 
nitrate of amyl, a shower of liquid spherules was precipitated on 
the beam, thus generating a cloud within the tube. With a 
modification of the beam, the precipitation was so rapid and 
intense, that the cone formed by the beam, before invisible, 
flashed suddenly forth like a solid and luminous spear. By pro- 
per management of the light, the vapour within the tube may be 
made to appear of a rich pure blue colour, equal to that in the 
skies of the Alps. With iodide of allyl, the vapour column 
revolved round the axis of the decomposing beam, drawn in at 
certain places like an hour-glass, while delicate cloud-filaments 
twisted themselves in spirals round the bells of the apparent 
hour-glass. With iodide of isopropyl another change took place : 
the vapour formed globes and cylinders, which were animated 
by a common motion of rotation, disturbed at times by a par- 
oxysm, in which beautiful and grotesque cloud-forms were 
developed, some representing a serpent's head, others buds which 
seemed to grow into flowers, and all of a gorgeous mauve colour. 
With hydrobromic acid the cloud resolves itself into a series of 
discs and funnels, then parasols and rings of a very pale blue 
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colour, and all rotating as in the former instance. With hydro- 
chloric acid the cloud requires twenty minutes for its fall develop- 
ment, but then it appears in sections, each possessing an exceed- 
ingly complex and ornate structure, exhibiting ribs, spears, 
funnel*, leaves, involved scrolls, and irridescent fleurs-de-lis. 
With hydriodic acid another modification is seen, having a family 
likeness to the two immediately preceding, but with marked 
differences of development, for the green and crimson produced 
were the most vivid that Dr. Tyndall has yet observed. The 
development of the cloud, as he describes, was like that of an 
organism, from a more or less formless mass at the commence- 
ment, to a structure of marvellous complexity, at which the 
Professor " looked in wonder for nearly two hours." 



ABERRATION 07 LIGHT. 

Professor Klinkerfubs has published a paper, in which he 
says that the earth's motion creates a double influence upon the 
rays of light. The first is known as physiological aberration, 
and causes stars to appear deviated 20} seconds, when the trans- 
la tory movement on the globe is perpendicular to the direction 
of the star. A similar illusion affects our judgment of the 
direction of raindrops when we travel by rail during a shower. 
The second influence is a physical aberration, which the motion 
of the earth imparts to the rays coming from celestial bodies. 



PROPAGATION OF LIGHT IN WATER. 

A vert able paper " On the Alteration Produced by Heat in 
the Velocity of Propagation of Light in Water " has been con- 
tributed to Poggendorff's Annalen by M. Ruhlmann, whose con- 
clusions correspond, on the whole, with those previously obtained 
by Baden Powell, Gladstone, and Dale, in their investigations on 
this subject. It was shown by these physicists that all substan- 
ces by increase of temperature exhibit a diminution in the 
refractive index, and that the magnitude of the variation differs 
in different substances — being least in the case of water, and 
greatest in that of bisulphide of carbon. 



LUMINOSITY OF PHOSPHORUS. 

Dr. Moffat has read to the British Association an account of 
several interesting experiments which he had made on the Lumi- 
nosity of Phosphorus. From these experiments it was shown 
that phosphorus in a luminous state produced phosphorus and 
phosphoric acids, and ozone also ; that it was non-luminous in a 
degree of temperature below 39 deg. (F.), and that it was lumi- 
nous above 45 deg. (F.), but the temperature of luminosity and 
non-luminosity varied with the pressure of the atmosphere, and 
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also with the direction of the wind. A series of experiments, 
extending over four years, had been made on the luminosity cf 
phosphorus in connection with atmospheric conditions, and from 
the results it would appear that the equatorial or sea wind is that 
of phosphorescence and ozone, and that the polar or land wind 
is that of non-luminosity and no ozone. As the ocean is the 
reservoir of ozone, Dr. Moffat asks if it is not probable that its 
phosphorescence is the chief source of its development — a pro- 
bability strengthened by the fact that the polar and land winds, 
in the shape of the N.E. and S.E. nodes, seem to modify its 
development as the land-current does. From observations made 
at sea, between lat. 53 N. and 39 S., Dr. Moffat was led to believe 
that, were it not for the modifying influence of the polar or trade 
winds, ozone at sea would be a constant quantity. 

Dr. Balfour Stewart said there was one point on which he did 
not quite follow Dr. Moffat, namely, with regard to the action on 
metallic bodies. Whenever there was a change of temperature, 
currents of air were very apt to take place, and they twisted or 
altered the position of a delicately suspended needle. Steel, if 
delicately suspended, even although not magnetic to begin with, 
would become magnetic from the action of the earth. 

Sir William Thomson remarked that the phenomenon of lumi- 
nosity stored up in the ice and produced after the melting of the 
ice was certainly one of the most startling ever met with in phy- 
sical science — the luminosity having been induced by the previous 
presence of non-luminous phosphorus at a low temperature. It 
was a most beautiful and wonderful result. He was sure the 
publication of Dr. Moffat's paper would induce persons in all 
parts of the world to repeat the experiments. 



SOURCES OF LIGHT IN LUMINOUS FLAMES. 

Professor Frankland has discoursed to the Royal Institu- 
tion on this subject. After referring to and reading chemical 
text-books, which assert that all our artificial lights depend upon 
the ignition of solid matter (carbon particles) in the intense heat 
developed by the chemical changes dependent on combustion, he 
proceeded to exhibit several examples of luminous and non-lumi- 
nous flames, the difference between them appearing to be that 
luminous flames contain those solid, suspended particles — this 
view being further confirmed by the facts that ignited solids give 
much more light than gases heated by the same temperature, and 
that a lightless flame becomes luminous when solid particles are 
placed in it, as in the case of the lime-light. Professor Frank- 
land then showed that doubt was thrown upon this view by cer- 
tain undoubted exceptions (the combustion of arsenious acid in 
oxygen, and of oxygen in bi-sulphide of carbon, &c), and also 
by the production of light from the non-luminous hydrogen 
under certain conditions of combustion. After stating that at 
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the moment of combustion in free air oxygen and hydrogen ex- 
pand to about ten times their original volume, he performed the 
experiment, but little light being evolved ; but when this expan- 
sion was prevented by the gases being inclosed in the strong 
glass vessels of the Cavendish apparatus, the light was very great, 
proving that when the density of the gases increased during com- 
bustion the light also was augmented. The Professor then illus- 
trated the second condition of luminosity, the temperature, illus- 
trated by numerous experiments, after which he referred to 
several facts indicating the weakness of the argument of the 
necessity of solid particles in flame — viz., that the soot from a 
gas flame is not pure carbon, but always contains hydrogen ; and 
that the luminous portion of the flame is perfectly transparent. 
It is, he said, to the behaviour of the hydro-carbons under the 
influence of heat that we must look for the source of luminosity. 
These gradually lose hydrogen, whilst their carbon atoms shrink 
together and form compounds of greater complexity, and conse- 
quently of greater vapour density, the light increasing in propor- 
tion with the density. He then referred to some of the dense 
vapours existing in a gas flame, especially to that of pitch, which 
is volatile when it distils over from gas retorts. The proved in- 
fluence of atmospheric pressure on gas and candle flames is, he 
said, strongly confirmatory of the theory that their luminosity is 
due to incandescent dense gases. Among the numerous experi- 
ments, the most striking was the combustion of hydrogen and 
oxygen in very strong vessels, the luminosity of the flame being 
increased or diminished as the pressure upon the gases was in- 
creased or diminished. 



ATMOSPHERIC OZONE. 

At a meeting of the Literary and Philosophical Society were 
read the following remarks on Mr. Baxendell's Laws of Atmo- 
spheric Ozone, by Professor W. Stanley Jevons, M.A.: — 

" In reading the remarks of Mr. Baxendell on atmospheric ozone, 
it occurs to me that a very simple explanation can be given of the 
connexion he detects between the height of the clouds and the 
amount of ozone at the surface — two facts which seem at first 
sight entirely unrelated. The quantity of ozone which reaches 
the surface will depend on three circumstances : — 

" 1. The thickness of the current of air touching the surface. 

" 2. The proportion of ozone existing therein. 

" 3. The degree in which this current is rendered uniform by 
constant mixture. 

" The balloon observations of Mr. Glaisher proved what was pre- 
viously inferred by meteorologists, that the atmosphere usually 
consists of several strata of air which are separated by distinct 
boundaries, and do not freely mix. Hence it is only the ozone 
in the lowest stratum which isufi\xaILyava^a\A©^.>^«vx3rfflfle > and 
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its quantity will be proportioned, ceteris paribus, to the thickness 
of that stratum. It is the height of the first layer of clouds which 
usually defines the upper limit of this stratum. For during my 
own observations, both in Australia and England, I have often 
noticed that smoke from a great town, or from extensive bush 
fires, rises only to a definite height, and seems to form the basis, 
as it were, of the cumulous clouds, which are the upward termi- 
nations of ascending currents. Now as, in May, the height of 
this stratum is, according to Mr. Crosthwaite's observations, greater 
than in any other month, there will be a larger mass of air which 
can successively come in contact with the surface and furnish 
ozone. But we shall only have the full benefit of this ozone when 
an active process of mixture is going on. At night the air in 
contact with the earth is cooler than that above, and therefore 
tends to lie in a stagnant layer, which can often be detected by 
the mist or smoke which it contains. This layer will be rapidly 
exhausted of ozone, and will be filled with the organic exhalations 
from the earth. Hence arises the comparatively unhealthy cha- 
racter, and in some climates the poisonous nature, of night air ; 
and it may constantly be observed that a moderate wind may be 
blowing above our heads, as shown by the motions of the clouds 
or the wind felt on a mountain top, without breaking up the 
stagnant layer on the surface. This is one reason why the air 
is calmer at night than in the day. But during high winds the 
gusts penetrate to the surface and prevent any stagnation, so 
that, as I apprehend, during stormy weather, the deficiency of 
ozone in the evening would not be observed. 

In the day-time, on the contrary, the sun's heat occasions a 
perpetual circulation or convection in the lowest mass of air up to 
the level of the cumuli. Every portion of the air is thus suc- 
cessively brought to the surface, and organic substances are 
carried off and oxidated. During my own observations on ozone, 
I felt strongly the imperfections of the method of measurement 
alluded to by Mr. Baxendell, and I thoroughly agree with him 
that the mysterious variations of ozone will not be understood 
until not only the quantity of air brought into contact with the 
paper be measured or regulated, but the varying source and 
magnitude of supply be considered. 
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SIR CHARLES WHBAT8T0NE. 

The following is a copy of the letter addressed to Sir Charles 
Wheatstone by the President of the Italian Scientific Society of 
"Forty," announcing that Sir Charles had been appointed a 
member of that Society in the place of the late Professor Faraday, 
and that a Gold Medal had been awarded to him. The President, 
in his letter, says : — " I will not here pass in review the various 
memoirs in physics which yon have published in the Philosophical 
Transactions, since all carry the impression of the inventive 
genius which ever distinguishes all that you have done. I cannot, 
however, refrain from calling to mind that to you we owe the 
discovery of the method, as ingenious as it is original, for mea- 
suring the velocity of electric currents and the duration of the 
spark. The applications of the principle of the rotating mirror 
are so important and so various that this discovery must be con- 
sidered as one of those which have most contributed in these 
latter times to the progress of experimental physics. Not less 
ingenious was the invention of the stereoscope and of the modes 
by which binocular vision is effected, which enables us to obtain 
the perception of the relief from the simultaneous observations 
of two plane images. Also the memoir on the measure of elec- 
tric currents, and all questions which relate thereto, and to the 
laws of ohm, has powerfully contributed to spread among phy- 
sicists the knowledge of those facts, and the mode of measuring 
them with an accuracy and simplicity which before we did not 
possess. All physicists know how many researches have since 
been undertaken with your ' rheostat/ and with the so-called 
' Wheatstone's bridge/ and how usefully these instruments have 
been applied to the measurement of electric currents, of the re- 
sistance of circuits, and of electro-motive forces. And here it 
would be impossible to leave out of view that to you we prin- 
cipally owe the practical invention and the true realization of the 
electric telegraph. Finally, I would call to mind your recent 
researches on the augmentation of the force of a magnet by the 
reaction which its own induced currents exert upon it. All these 
great acquisitions, procured by you to physical science, render 
you well worthy of this distinction from the Italian Society of 
Sciences. Preserve yourself in health and activity, and your 
country and all your admirers and friends are certain to find in 
the discoveries still to be added while you continue to work some 
compensation for that immense and irreparable loss which natural 
philosophy has received by the death. ofBaMAaj" 
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NEW SECONDARY BATTEKT. 

M. G. Plan to* s new " Secondary Battery" consists of a novel 
and peculiar arrangement for multiplying the power obtaining 
from a weak source. It is not unlike in form an ordinary " con- 
denser/' and the results produced from it are somewhat identical. 
His secondary "quantity" battery consists of a rectangular 
gutta-percha vessel, provided with lateral grooves, and containing 
a series of lead plates immersed in dilute sulphuric acid. As in 
a large condenser, the odd plates are joined in one series, and the 
even plates in another series ; to either end is attached one of 
the poles of a weak source. In the secondary "quantity" 
battery, tried by M. Plante, he used six plates only with a source of 
two small nitric couples, and on breaking the circuit, by means 
of a commutator, the current obtained from the " secondary " 
battery is then of sufficient strength as to create temporary in- 
candescence in a platinum wire 1 millemetre thick, by 8 centi- 
metres long. By increasing the size and number of the plates, 
more powerful calorific effects, such as incandescence of iron and 
steel rods, may be obtained by charging the battery with two or 
three Buns en' 8 elements. An arrangement, termed by him his 
' ' secondary tension battery," produces also most powerful results. 
The arrangement consisted of forty secondary couples, each 
couple of lead plates being, in a narrow gutta-percha vessel, im- 
mersed in dilute sulphuric acid, the pole of each vessel being 
connected to a peculiar commutator, so that the plates could be 
joined up as an arrangement of tension or as one of surface. 
This battery was charged with three couples of Bunsen's medium 
size battery. On applying the current from the secondary cir- 
cuit, powerful calorific effects were obtained. A platinum wire, 
2 metres long, and one-quarter millimetre thick, was rendered 
incandescent for a few moments, and the voltaic arc was also 
obtained. M. Plante remarks, concerning this, that there is 
not, as in the case of induction, the direct production of one 
physical effect by another physical action, but the final result is 
none the less an accumulation or a modification of electrical 
force, which can be utilized in certain circumstances. 



LIQUIDS FOR BATTEBIES. 

M. Delaubieb has communicated to the Academy of Science 
a note upon a new exciting liquid for galvanic batteries. He 
states that " in order to obtain very powerful batteries disen- 
gaging no deleterious gas, and of very cheap maintenance, I have 
proved the problem of transforming azotic acid into sulphate of 
ammonia, under the influence of sulphuric acid and hydrogen." 
This is done by the use of protosulphate of iron.. Tha \rcs\tt*» 
tions in these liquids are twenty parts in. weight oi ^Toto^^^ 6 * 1 
of iron dissolved, sheltered from contact mtii tiiQ wx*\sk ^ks£q 
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six parts of water, to which is added, with stirring, seven parts 
of dilated (equal parts) sulphuric acid, then in the same manner 
one part of diluted (equal parts) azotic acid. M. Delaurier 
states that the liquid produced is the most energetic and most 
economical that he knows for an exciting liquid for iron, zinc, 
and other metals, without any disengagement of hydrogen or 
binoxide of azote. In the use of this liquid with nitric acid in 
Bunsen's pile, M. Delaurier states that the action goes on with- 
out any exterior emanation of nitrous gas, without the emission 
of hydrogen in the interior, and consequently that the platinum 
does not polarize. 



NEW VOLTAIC BATTERY. 

A NEW voltaic combination of great power is the invention of 
Messrs. De La Rue and Hugo Miiller, and has been designed 
for Mr. Gassiott. The elements consist of small cylinders of 
pure zinc and chloride of silver. The latter is cast upon a thin 
silver wire which forms the conductor. The exciting liquid is 
merely a dilute solution of common salt. In the battery shown 
the cylinders were only 3in. long, and about the size of goose- 
quills, arranged in two-ounce phials cut down to two-thirds of 
their length, but a series of ten such couples decomposed water 
with great rapidity. By the chemical action taking place in 
the cell the chloride of silver is reduced and chloride of zino 
formed. The action proceeds so long as any chloride remains, 
for the reduced silver adheres to the wire as a spongy mass, 
which allows the liquid to permeate to any unreduced chloride. 
The first cost of such a battery will be considerable, but as the 
only loss will be a little zinc, it will be very economical in work- 
ing. Mr. Gassiott, it was said, is having a battery of 1,000 
pairs constructed, of which, no doubt, the scientific world will in 
good time hear and see much. — Mechanics' Magazine. 



ELECTRICITY ON MOUNTAINS. 

M. Henri De Saussure, a descendant of the great natural phi- 
losopher, has published an interesting paper in the Biblotheque 
UniverselU on a phenomenon which has but recently attracted 
attention. Having reached the summit of the Piz Surley, a 
mountain composed of crystalline rocks in the Grisons, and 3,200 
metres in elevation, M. De Saussure and his party laid their 
alpenstocks against a little cairn of dry stones which crowns the 
summit, and prepared to take their repast. Almost at the same 
instant the narrator felt at his back, in the left shoulder, a very 
acute pain like that produced by a pin slightly pressed into the 
flesh, and when he put his liand to t\ie s$ot m^oxii fading any- 
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thing, a similar pain was felt in the right shoulder. Supposing 
his overcoat to contain pins, he took it off, but the pains increased, 
extending from one shoulder to the other across the whole back. 
They were accompanied by pricking sensations and sharp shoot- 
ing pains, such as a wasp crawling over the skin and stinging all 
the time might produce. The pain next assumed the character 
of a burn, and M. De Saussure actually fancied that his flannel 
waistcoat had caught fire, and was about to throw off the rest of 
his clothes, when his attention was arrested by a sound remind- 
ing him of the reverberations of a tuning-fork. These sounds 
came from the sticks which, resting against the cairn, sang loudly, 
emitting a sound like that of a kettle the water in which is about 
to boil. All this lasted about four or five minutes. M. De 
Saussure at once guessed that his sensations proceeded from a 
flow of electricity taking place from the summit of the mountain. 
No spark, however, was obtained from the sticks ; they vibrated 
strongly in the hand, and sounded very loud. Some minutes 
afterwards he felt his hair and beard stand out, causing him to 
feel the sensation resulting from a razor passed dry over the 
bristles. A young Frenchman who was of the party, cried out 
that he felt the hair of his moustache growing, and that strong 
currents were flowing from the tips of his ears j and they soon 
flowed from all the parts of the bodies of those present. As 
they descended the mountain the humming of the sticks and the 
other phenomena diminished and eventually ceased. The sky 
was cloudy, and the travellers had been overtaken at the time by 
a shower of thin hail and sleet. On the same day a violent 
storm broke out in the Bernese Alps, where an Englishwoman 
was killed. Sleet, frost, and an overcast sky appear to be the 
conditions necessary for the production of the phenomena above 
described. Many of the guides have never observed them, and 
others recollect having remarked them only once or twice. — 
Oalignani. 



ELECTRO -MAG NET ISM. 

There are many who look forward to a time when Electro- 
magnetism will supersede steam as a motive power. It is quite pos- 
sible that electricity may be employed as a motive force, but the 
amount of mechanical work which it is capable of doing is com- 
paratively small, and it must be enormously expensive. There 
are circumstances, however, in which cost is a matter of small 
consideration, and in these electricity may sometimes be turned 
to useful account. A lady may wish for a sewing machine, but 
the labour of driving it is more than she can exert. For such, 
M. Cazal has invented an electro-magnetic machine, which we 
have no doubt will be competent to do the work -wWa. >n^&» 
fabrics. The details of this machine we must fo&et to&3l ^.tbks** 
complete account than we have yet met m^b, QomeAto'taab&*' v 
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ornamentation, too, electricity is coming into use. Ton may 
■oo at a fashionable ball at Paris, a lady, on the top of whose 
head sits a butterfly or a humming-bird. The fly and the bird 
flutter their wings in the most natural way possible. How is it 
managed ? Why, within the chignon are concealed a small 
buttery and a minute RhumkorfF coil. On the bosom of another 
may bo a brooch, with a head upon it, the eyes of which torn in 
all directions. This, too, is accomplished by the use of a battery 
and coil so minute as to be concealed within the brooch itself. 
Those, and more useful things, small batteries for curative pur- 
immch, easily carried about the person, are the inventions of M. 
Trouvo. The batteries of zinc, excited by solution of sulphate of 
mercury, are enclosed in vulcanite cells, so that the exciting 
notation cannot escape to the damage of the wearer. — Mechanics' 
Magazine. 

Kxpurimcnts have been tried in Sheffield, on the action of 
Electro-magnets upon iron in a state of fusion. In a very large 
blast furnace an electro-magnet was fixed in front of an opening 

tnn.li' ■;.■ '! '.»« -•! the furnace; the magnet was excited by a 

.'•in ■■ Kitt.M .. (>u exciting the magnet, we are told that the 
until i< ti>.< .luitcLv bubbled up. According to statements fur- 
uihImhI, wo are told that the operation was accelerated with an 
aoojtiomy of combustibles and an improvement in the quality of 
the metal. We should be glad to have further details of these 
i-xprriineiits, so as tc give some further idea of the interesting 
rClo played by electricity and magnetism in a new subject. 



ELECTRICITY THROUGH A VACUUM. 

An account is given in the Comptes Rendus of an apparatus, 
devised by MM. Alvergniat, for showing that electricity is unable 
to pass through a vacuum. A vacuum is produced in a glass 
tube by means of the mercurial air-pump we have already de- 
scribed, and the tube is made hot by a charcoal fire, while the 
suction of the pump is still continued. Two platinum wires have 
previously been cemented into the tube about two millimetres 
apart, and after the tube has been kept hot for some time, the 
opening communicating with the pump is sealed hermetically. 
An electric spark cannot be passed from one wire to the other, 
the vacuum constituting an insuperable barrier. 



MAGNETISM AND HEAT. 

An experiment illustrative of the power of magnetism to 

generate heat has been shown by M. Louis D'Henry. If a magnet 

with poles pointing upwards be rotated rapidly on a vertical axis 

below a small copper plate, on which a glass flask is placed, the 

air contained in the flask will be heated, and its expansion may 

be made visible by any suitable aTraagamsiA., ox & vy^ x teasel 
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of water might be substituted for the flask and plate, and by a 
sufficiently rapid rotation the water might, no doubt, be made to 
boil. The mutual convertibility of heat, electricity, and magnet- 
ism has now been conclusively demonstrated, and they are all 
recognized as merely certain forms of force, though what that 
force is we cannot tell. — Illustrated London News. 



ELECTRIC CLOCK. 

An electrical clock in the rotunda of the Philadelphia Mer- 
chants' Exchange has a running gear of the simplest description, 
consisting merely of two cog-wheels and a ratchet-wheel. The 
driving power is supplied by a weak galvanic battery, the currents 
from which, transmitted through two galvanometer coils placed 
one on each side of the clock-case, act upon steel bar magnets 
set within the pendulum -ball. The latter swings between the two 
coils, so that when one of them is " positively charged" the ball 
is attracted until by contact it becomes similarly electrified, and 
consequently repelled, then swinging over to the " negative " 
coil, it becomes negatively charged, again repelled, and thus the 
vibrations are kept up indefinitely, or as long as the battery con- 
tinues working. The alternate positive and negative charges are 
made and broken by a simple slide bar moved by a wire pin on 
the pendulum rod. 



ELECTRIC LIGHT. 

Professor Edlund has communicated to the Royal Academy 
of Sciences at Stockholm, a paper containing an investigation of 
the laws which govern the production of the Electric Light. The 
voltaic current, it is well-known, produces heat and light, decom- 
poses compounds which are conductors of electricity, excites mag- 
netism, and induces currents in adjacent conductors. The heat 
produced by such a current is proportional to the square of the 
intensity of the current multiplied by the resistance. The entire 
quantity of heat generated is proportional consequently to the 
electro-motive force divided by the resistance of the current, and 
this sequence holds so long as the current performs no other 
work except the generation of heat alone. In the luminous arc 
which constitutes the electric light material particles are detached 
by the current from one pole and transferred to the other, and 
by the mechanical disintegration of the poles an electro-motive 
force is produced which sends a current in an opposite direction 
to that of the principal current. The electro-motive force in the 
luminous arc is independent of the intensify of the current, and 
the resistance of the arc is proportional to its length and increaaea 
as the intensity diminishes. The work "periotmfc&Vj VJoa <sQXt«ofc» 
in the luminous arc is proportional to tko in.teTiB.Vc3 fco\ssfc%**^ 
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electro-motive force of the battery remains constant. — From the 
Illustrated London News. 

Some recent correspondence between the Trinity-house and 
the Board of Trade shows that the electric light at Dongeness 
can now be worked by either of the two engines, so that no dis- 
turbance occurs when one requires repair. The services of the 
high-class engineers and firemen have been dispensed with, and 
the Elder Brethren have since been enabled to do that which the 
connexion of the men with the trades unions prevented, — viz., to 
have their own ordinary keepers trained to drive the engines, as 
well as to attend to the lamps, a steady old experienced keeper 
being placed at the head of the establishment. The magneto- 
electric apparatus shown at the Paris Exhibition presented several 
improvements. The working by either of two machines showed 
that the power of the light can bo duplicated in thick weather ; 
and the engines were utilized for working the pumps of an air 
fog-trumpet. The electric light was compared with the flash of 
a first-order revolving oil apparatus belonging to the French 
authorities ; and at 15 miles' distance the Trinity -house engineer, 
Mr. Douglass, estimated the power of the fixed electric light at 
twice that of the flash of the oil light. The superiority of pene- 
trating power of the electric light in fog was shaken by some ex- 
periments made by the Royal Engineers, but it turned out that 
this result, so different from all other experience, arose from a 
settlement in the wood-work supporting the electric lens, causing 
the lens to be out of its proper position. 



THE ELECTRIC WAND. 

Under this title the London Stereoscopic Company have 
brought out a most amusing novelty. It consists simply of a 
glass cylinder, the handle of which is insulated, and when dry 
and warmed, has to be rubbed with a small pocket Leyden jar, 
so to speak, which is also carefully insulated from the hand of 
the operator. The electricity thus collected is discharged in an 
infinite number of amusing ways along glass -plates covered with 
tin -foil, which it lights up with the brightness of lightning. It 
is made to perforate cards, to light gas, to ring the little electric 
bells which are sent with the apparatus, to make pitch balls dance 
about, and all the hairs on a little image's head to stand on end. 
Indeed, the simplicity of the apparatus, which is designed by 
Professor Varley, can hardly be too much praised, and its great 
merit consists in the fact that while a child can use it, even the 
youngest child runs no manner of risk. The very small electrical 
generator is made so weak that any person can take its little 
shocks. Indeed, these small shocks form part of the amusement 
of the wand. With the wand are what are called metallic fire- 
works for parlour use. They are not fireworks in the ordinary 
acceptation of the term, for they axe not ex^\ofcv*fc, «&& caa. only 
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be slowly lit. They are composed of the constituents of all kinds 
of metals, which, when slowly ignited, burn with every kind of 
hue that the prism is capable of producing. All are harmless, 
and some of their colours are of the most wonderful brilliancy, — 
blue, purple, orange, green, red, white, violet, &c. — Times. 



EIRE DAMP IN MINES. 

A new invention — by M. Delaunier, of Paris, — for destroying 
Fire-damp in Mines, has been laid before the Academy of Sciences. 
It consists of a copper conductor, broken at intervals, but joined 
by very fine gold wire soldered to the copper j the gold wire be- 
ing surrounded by flour of sulphur, which ignite easily. By 
passing strong currents of electricity through the copper wire, 
the gold wire becomes red hot, and thus ignites the sulphur, which 
burns any noxious gases which may be present. It will, of course, 
be understood that the electric current is made to pass through 
the apparatus before the descent of the miners into the mine. 
The Academy of Sciences have, it is stated, reported very favour- 
ably on M. Delaunier's invention. 



SUBMARINE CABLES. 

The India-rubber, Gutta-percha, and Telegraph Works of the 
Silvertown Company, opposite Woolwich, present the several 
works in relation to their capacity for Submarine Cable Manu- 
facture. Here one can trace the whole processes which an ocean- 
cable undergoes from the time the first rough clumps of coarse 
and dirty gutta-percha arrive at one end of the factory, till it is 
sent out at the other in the form of a finished cable fit to be laid 
anywhere, and transmit anything. The process of prepar- 
ing the gutta-percha is peculiar, but, on the whole, only amounts 
to this, that there are some machines which tear the blocks of 
gum to fine shreds, others which boil it, others which literally 
masticate it when dry, and others which masticate it under boil- 
ing water. It is boiled, melted, kneaded, pressed, and then 
masticated again, and after all these preparations comes out at 
last a pure gum, without a speck of dirt or foreign substance in 
it. It takes a long time to effect all these various manipulations, 
but as they go on continuously from machine to machine, it seems 
' to lookers-on as if the gum was cleaned as fast as it is delivered, 
though in some parts of what may be called the manufacture the 
gutta percha remains for hours, and even days, undergoing one 
particular stage of cleansing. When perfectly fit for use, and 
neither too soft nor too hard, it is packed in cylinders, and thence 
compressed by screw levers through small dies. Through these 
dies the conducting copper wires are drawn by machinery, and 
as they pass the warm sticky gum adheres to \2datel, tt^\3oa&<^ifc% 
them their first coat. After this operation, \fti&u ^fe \&SK&a&sfe> 
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is perfect, the rest is mere matter of routine. Goat after coat 
is added in the same fashion, according to the thickness of the 
insulation wanted, or more properly speaking, accordingly as the 
parties ordering it want a costly and good cable, or a cheap 
and uncertain one. Between each layer of gutta-percha is laid 
a coating of what is called compound — that is to say, a mixture 
of gutta-percha and tar, through a tank of which the covered 
wires are drawn, and thence pass and repass through long troughs 
of cold water, to harden and consolidate all the coats. But 
during every stage of these long and varied operations the elec- 
trical tests as to " conductivity " resistance, and insulation are 
going on incessantly, so that the slightest flaw in manufacture 
can be detected — flaws so slight that it would here be almost 
impossible to convey an idea of their minuteness to those not 
professionally acquainted with the working of submarine cables. 
After the centre core with the conducting wire is thus made it 
is a mere question of where it is to be laid as to how it is to be 
protected by its outer covering of hemp and wire, though during 
this stage the electrical supervision has to be, if possible, more 
keen than ever, for a faulty, broken wire piercing the insulation 
is the great dread of all electricians. These stages of manufac- 
ture were illustrated at the Silvertown works by two cables 
which are being made there — one for the West Indies, between 
Cuba and Florida, the other for the North Sea, between England 
and Holland. The former has been designed by Sir Charles 
Bright, M.P., and is a beautifully constructed specimen of good 
submarine cable. It has seven conducting wires woven into one. 
It is coated with three coats of gutta-percha and compound, and 
afterwards bound in with 12 No. 9 wires, covered with hemp, 
aud afterwards closed in with two coats of Bright and Clark's 
silicia compound. This cable tests higher than any other ever 
manufactured, and, as compared with the first Atlantic cable, its 
ratio of excellence may be considered as about six to one. A 
cable already exists between Cuba and Florida, but it is not suffi- 
cient for the business it has to transact, and out of the surplus 
profits which this first cable has earned the second is now being 
made and paid for. This second line, however, is only one link 
of a great chain which the International Ocean Telegraph Company 
in America are about to establish, coupling up all South America 
with Cuba and the West India Islands into one great junction 
near Florida, and thence over North America and through the" 
Atlantic cable to England. This scheme, which is in view, is a 
magnificent one, and if fully carried out will leave Australia 
almost the only important country in the world with which we 
are not directly connected by submarine wires. 

Another cable at Silvertown is being manufactured under the 
skilful care of Mr. Richard Culley, for the Electric and Interna- 
tional Company. It is to be one of the largest in the world, 
though not larger than that which it replaces between this coun- 
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try and Holland* It is to be laid between Danwich, near Lowes- 
toft, across to Zandvoort. The weight of this cable is nearly 
20 tons a mile, but it contains four separately insulated conduc- 
tors, each of seven wires, and all bound together with the most 
massive galvanized iron wire. — Abridged from the Times. 



ELECTRIC SIGNALS. 

Some interesting experiments have taken place in France on 
board the armour-clad ship Heroine, and also on board the yacht 
Prince Jerome, upon the use of the electric light for signalling 
purposes. The results were considered of so satisfactory 
a nature that the experiments were ordered to be continued. 
The machine was that furnished by the Alliance Company, a 
machine that is now so well known. The power of the light 
obtained was equal to 200 Carcel burners — the Carcel being 
equal to eight candles; it therefore follows that the electric 
light possessed a brilliancy equal to 1,600 candles ! In the 
direct line of the light it was stated as possible to read at the 
distance of 1,400 metres (1,531 yds.) an ordinary newspaper. 
It was found that signalling by means of short and long flashes 
was the most easily to be carried out. And by that means sig- 
nalling was rendered easy. The commissioners on the subject 
report, " The apparatus experimented upon shows a very power- 
ful focus of light, perfectly suited to night signalling, or for 
throwing a light over a coast or a ship. It can be considered as 
a veritable floating light, and would then be most useful on 
board the flagship of a commander-in-chief.' ' Of the peculiar 
value of this electric light and its intense illuminating power, it 
is stated as a fact that the yacht Prince Jerome, fitted with this 
light, was enabled to steam by night through the intricate navi- 
gation of the Bosphorus, when the yacht belonging to the Vice- 
roy of Egypt was obliged to wait until daylight. — Mechanics 7 
Magazine. 



curious electric cable phenomenon. 

For some weeks the trans -Mississippi telegraph cable between 
Memphis and Little Bock was out of order. At intervals no 
communication could be had for hours, and all at once the cable 
would revive, and the fluid passed through it as usual. At 
length it ceased to convey messages. The cable was one of the 
best ever laid in America ; it was manufactured originally for 
the Bed Sea. The cable was taken up, and it was discovered 
that four inches of the conducting wire had been completely 
burnt out ; it is supposed that a shock of lightning had passed 
through the cable, and destroyed the four inches of wire. It is 
curious that after this destruction messages were occasionally 
conveyed by the cable, and it is conjectured that a slight con 
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nexion was formed between the burnt ends of the conductor by 
moisture, which bad penetrated the cable in sufficient quantities 
to keep up the circuit, there being a battery at the Memphis end 
strong enough to drive the electricity through at intervals. Can- 
not some mode be established whereby communications can be 
passed through large bodies of water without a cable ! It is cer- 
tain that messages passed to and fro across the Mississippi with- 
out a metal connexion. — New York Journal. 



TELEGRAPHIC COMMUNICATION. 

Some interesting facts in the history of telegraphic communi- 
cation are given by.Herr Neumann in an official Report recently 
published at Vienna. It appears from this report that a Russian 
telegraphic agency exists at Pekin, through which messages are 
transmitted from the Atlantic to the Pacific Ocean. The line is 
now being carried to Behring's Straits by Okhotsk, and if the 
plan of the United States Government to establish a telegraph 
through the territory lately ceded to it by Russia is carried out, 
there will soon be an uninterrupted line of telegraphs round the 
earth. The longest line in the world is that between San Fran- 
cisco and St. John's, Newfoundland, a distance of 900 geographi- 
cal miles. Herr Neumann annexes to his report some statistical 
tables, showing that the total length of the European telegraphs 
is 53,340 geographical miles ; of those in America, 14,239 ; of 
those in Asia, 4,736 ; of those in Australia, 1,842 ; of those in 
Africa, 1,504— exclusive of submarine lines. There are in all 
1,200 telegraph stations, and the number of persons employed 
in them is about 38,000. The total weight of the wires is calcu- 
lated at 1,300,000 cwt., and there are about 7,500,000 telegraph 
posts, which it costs 200,000J. a year to keep up. The capital 
expended in the construction of the various telegraphs is 
17,500,000*. 



COST OP TELEGRAMS. 

In France the greatest distance over which a message can be 
transmitted is about 600 miles ; in Prussia, about 500 ; in Bel- 
gium, about 160; and in Switzerland, about 200 miles. The 
charge for a message of 20 words over the greatest distance 
in France, is Is. Sd. ; in Prussia, Is. 6d. ; in Belgium, 5d. ; and 
in Switzerland, 5d. In Great Britain 2s. is charged for the trans- 
mission of a message over 500 or 600 miles, and Is. 6d. for any 
message sent 160 or 200 miles. 



THE NEW ATLANTIC CABLE. 

The manufacture of the new Atlantic telegraph which is to 
be submerged between Brest and a suitable terminus on the 
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shores of the State of New York, is progressing satisfactorily. 
The new cable is almost identical in construction with those 
which were completed in 1866; the only difference being that the 
diameter of the conducting copper core is slightly greater, and 
the outside wires are of homogeneous Bessemer steel, galvanized, 
having a breaking strain of about 1,000 lb., while the wires out- 
side the existing Atlantic lines have a breaking strain of only 
about 800 lb. The new cable will be laid in two lengths — one 
from Brest to St. Pierre, in deep sea, of 2,325 miles, not includ- 
ing slack, and the other from St. Pierre to the terminus, of 722 
miles in length, not including slack. The latter section will be 
similar to the Persian Gulf cable, as it will have to be laid in 
comparatively shallow water, and its exterior wires will be pro- 
tected with Bright and Clark's patent siliceous compound, which 
consists principally of powdered flint and pitch. The construc- 
tion of the shore ends will be similar to that of the existing 
Atlantic lines, and will gradually become thinner until they 
assume the deep sea dimensions. In order to avoid the dangers 
of injury from rocks and icebergs, the new line will be laid to 
the south of the present cables, below the southern edge of the 
Great Bank, so that it may be laid in deep water. Sir James 
Anderson, who will command the Great Eastern during the ex- 
pedition organized for the submergence of the line, has made 
the following observations regarding the Newfoundland Banks : 
" By keeping in the 500 fathom line upon the Milne Bank, 
and around the southern edge of the Grand Bank, there is no 
possibility of ice or any other agency that can be suggested in- 
juring the cable. The northern edge of the Grand Bank was 
avoided because it is uncertain at what depth the icebergs 
ground. They are said, upon good authority, to ground at 
times in 90 fathoms. It is not certain at what depth the vessels 
employed in the seal trade may sometimes choose to drop an 
anchor for the purpose of keeping in the track of ice floes. 
These dangers are avoided by the track chosen for the proposed 
cable, and the track from the southern edge of the Grand Bank 
to St. Pierre, and thence to the place of landing in America, is 
entirely free from any danger from ice, and does not cross any 
anchorage resorted to by the fleet of fishing vessels." 

The breaking strain of the new steel cable will be 7£ tons, 
and the strain required for submersion need not be more than 
14 cwt. If at any time it be necessary to haul up any portion 
of it already laid the strain need not exceed a ton and a half in 
the deepest water. The weight of copper forming the conductor 
of the existing Atlantic cables is 300 lb. per knot ; in the new 
cable it will be about 400 lb. 
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AMERICAN TELEGRAPH BUSINESS. 

The number of miles of line worked in the United States in 
1848 was estimated to be about 12,000. In 1858 the number 
had increased to nearly 40,000, and before the close of this year 
there will be completed and in operation about 120,000 miles of 
telegraph wire. Supposing the same rate of increase to be kept 
up, it might be supposed that 250,000 additional miles of wire, 
which would be necessary, might easily be put up by 1878. But 
there is a serious obstacle in the way. Even now, along every 
avenue, turnpike, and railroad leading from New Tork, the way is 
bordered with a forest of telegraph poles, cross-arms, and wires. 
It has been found by experience that every addition to the num- 
ber of wires upon a range of poles adds to the difficulties of 
working and increases the danger of interruptions. In severe 
storms they present so much surface to the gale that they are 
frequently blown down, especially when snow and ice adhere to 
them. For these and other reasons it is evident that the wires 
cannot be indefinitely multiplied in number, nor, indeed, be greatly 
increased, without creating serious difficulties. It is not likely 
that the speed with which messages can be transmitted under the 
present system is susceptible of any considerable improvement. 
A good operator can send 2,000 words per hour, and more will 
fall below this rate than go above it. The most practicable way 
of getting over the difficulty appears to be the adoption of a 
species of shorthand. Some experiments have been made in 
England with figures standing for words, and even for common 
phrases, and a number of short messages were sent in less than 
half the usual time. This system may afford great aid to the 
telegraph, but it is a little doubtful if it will be found applicable 
to the messages which have to be sent to the press. — New York 
Tribune, 



THE ELECTRIC LIGHT APPLIED TO PHOTOGRAPHY. BY DAVID 

WINSTANLEY. 

In a recent article on this subject, it is stated, £ propos of the 
electric lamp of Mr. John Browning, that perhaps the writer's 
own experience of such instruments had fallen on evil days, inas- 
much as he entertained the idea that huge, bulky, and expensive 
pieces of apparatus were necessary for the production of the 
electric light, and that the ligjht when produced, though bright 
in itself, had its reputation sadly dimmed by its flickerings and 
occasional outgoings. Whether our experience happen to fall on 
evil days or not, it is quite impossible for any person to be 
thoroughly up in all the improvements that have taken place in 
every branch into which our art may be divided. The writer of 
the present article, whose life during the past three or four years 
has been spent almost entirely amongst ^VncaaX'^AgJota c&hsaxI^ 
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every imaginable variety, including the electric light as produced 
by voltaic and induced currents, and regulated by many varieties 
of lamp, automatic and otherwise, would respectfully offer a few 
remarks supplementary to the editorial article alluded to. 

In the first place, a few words on electric lamps and lights 
generally : — 

1. The construction of the electric lamp, as the regulator of 
the electric light is technically called, has nothing whatever to 
do with the intensity of the light itself, which depends upon the 
battery power or magnetic force employed. 

2. All sources of artificial light, whether electric or otherwise, 
which are intended for such optical purposes as photo-enlarging, 
photo-micrographing, lantern exhibitions, &c, must necessarily be 
virtually motionless. The magnesium light, it may be said, is 
not motionless, but, on the contrary, is constantly moving through 
the space of an inch or thereabouts. In the midst of this move- 
ment, however, which takes place with some amount of periodi- 
city, the light does occupy always one and the same place, and, 
in virtue of .there being a position in which we may depend upon 
finding the light from time to time, its utilization for optical pur- 
poses becomes practicable. In the case of a candle, however, 
each moment of its consumption sees the flame descend to a posi- 
tion lower than that which it occupied a moment before ; and, 
therefore, were its flame sufficiently luminous or sufficiently 
actinic for any of the before-mentioned optical purposes, the candle 
itself would be inadmissible, unless supplied by some clockwork 
arrangement by which its whole body might be raised to such a 
speed as would exactly compensate for the descent of the flame. 
la the case of an electric lamp, however, such a clockwork ar- 
rangement, if necessary at all, would cost as much and be quite 
as complicated as a thoroughly efficient lamp itself, because of 
the varying extent of the incidental consumption of the carbons 
caused by inequalities in their composition, and by variations in 
the electric force passing through them. 

3. After allowing sufficient space to secure the carbons in their 
holders, and adding to this amount twice the length of each car- 
bon to be used, every inch of altitude possessed by the regu- 
lator above the total of these two sums is a degree of elevation 
entirely unnecessary for all ordinary and many extraordinary 
purposes. 

4. A variety of brake employed in an electric lamp, which 
brake depends for its action upon friction, if not supplied with 
adjusting screws whereby the said friction can be increased or 
diminished at pleasure, is constantly liable to derangement, which 
will at least interfere with, and in some lamps may entirely sus- 
pend, the regulating action. 

5. Where a reflector of any kind is to be used, it is da«Kro&A&\&. 
all instances that the greatest possible amount oi Yvgjc^ itacrob&.\A 
refracted, and the least possible amount lost, so tax *»*"& a&sOo^> 
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done without in any way interfering with the object for which the 
light is intended. 

6. It is desirable that the lamp should, ,as a rule, be able to 
carry carbons of sufficient length to last a whole day. 

In the second place, to return to the particular lamp described 
in the article mentioned : — Like many other electric lamps which 
have from time to time been proposed, Mr. Browning's is, judg- 
ing from the illustration by which its description was accom- 
panied, entirely destitute of any apparatus by which the lower 
carbon can be raised, and, consequently, its spark is a constantly 
descending one. 

Although in the particular lamp now under consideration " the 
altitude is rather under eleven inches," the elevation, in propor- 
tion to the length of carbons which may be used, is unnecessarily 
great. From the diagram of the apparatus as given, it would 
seem that the longest carbons which can possibly be used in Mr. 
Browning's lamp would each be but little over three times the 
length of what is shown as being in use in the illustration, whilst 
the elevation of the lamp itself, when occupying the least space 
which it is possible for it to occupy, would be something over 
twice the length of the whole available carbon j in other words, 
though the lamp stands some eleven inches high, it is only capable 
of using carbons each some two and a half inches in length, 
and of these five inches of carbon it would be neither safe nor 
expedient to consume more than four. Therefore, with a current 
of electricity anything like powerful enough to give a really useful 
light, four inches of carbon, narrow enough to retain their points 
under the influence of such a current, will last only about two 
hours, at the end of which time fresh carbons must be inserted. 

Judging from the diagram, it would seem that the upper carbon 
is arrested in its downward course through the influence of the 
electro-magnet, by being what we may call " skewifted " in its 
bearing : and, unless the lamp be supplied with a screw by which 
the extent of this deflecting pressure can be regulated at pleasure, 
which in this instance does not appear to be the case, its auto- 
matic action will always be liable to be interrupted. 

The lamp, taken as a whole, is an ingenious arrangement j and, 
for the regulation of an electric light intended for general, and 
not for exact, optical illumination, and requiring only to burn for 
a comparatively short time, it is, I have no doubt, as efficient a 
cheap lamp as is to be found in the market. As an auxiliary to 
electro-magnetic apparatus worked by steam-power for the pro- 
duction of a long-continued and powerful light, to be used in front 
of a condensing lens, the present lamp does not appear to be 
adapted ; but, probably, this is a use to which its inventor never 
intended that it should be applied. Such, however, it seems to 
the writer, is the use to which lamps must be applied in order to 
make them available for any commercial photographic purpose.— 
Mritish Journal of Photography 5 quoted, iu Sc%ero.tC$c Opinion. 
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HEAT WITI10UT COAL. 

Becent scientific discoveries should do much to lessen the 
alarm of those who fear the exhaustion of our coal-fields. Mr. 
H. W. Pond, of Newark, U.S., remarks, in the Mining Journal, 
that economists have speculated on the possible discovery of some 
method of producing heat independent of coal, and the decompo- 
sition of water has been regarded as a probable expedient. With 
our present knowledge and appliances it appears not to be diffi- 
cult to realize this proposition, even in competition with coal — at 
least in a small way. The agents are obvious — wind-power, a 
magneto-electric machine, oxygen and hydrogen gas-holders, and 
the electrolysis of water. The result would be that oxygen and 
hydrogen would be available for the production of the heat which 
would be required. For use in the arts the oxy-hydrogen furnace 
would, of course, offer advantages far above any other known ; 
and results could be reached impossible with the lower tempera- 
ture of the coal fire, while the flame would be free from dele- 
terious substances common to coal. Owing to its gaseous .'o.*m, and 
the intensity of its heat, this fuel would be manageable in many 
ways impracticable with coal. For instance, seams could be hard- 
soldered with great rapidity with the jet of the compound blow- 
pipe, and it is probable that the joints of steam-boilers could be 
heated for welding in a suitable oxy-hydrogen jet. — Mechanics' 
Magazine, 



PURE SILVER AND ITS PROPERTIES. 

Metals are rarely seen in a state of absolute purity, and as 
very small amounts of contaminating substances considerably 
modify their physical properties, and to some extent also their 
chemical behaviour, the characteristics of pure metals are but 
little known. Our knowledge of Silver has recently been con- 
siderably extended by the experiments of Professor Christomanos, 
of Athens, who has obtained the pure metal by distillation. 
Silver was well known to be volatile to a slight extent at very 
high temperatures, but the Professor, by the use of a sort 
of bullet-mould made of well-burnt lime, into which he could 
direct the flame of an oxy-hydrogen blowpipe, was enabled to 
obtain enough of the metal to experiment with. The pure 
metal he describes as of dazzling whiteness. Its specific gravity 
is 10*575, which is a trifle higher than that -usuaWs fgntsn. WA%,, 
of course, easily soluble in nitric acid, and in \u& coTto&T&£*.\&^ 
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sulphuric acid. In extremely thin layers it shows by transmitted 
light a bluish-green colour ; in somewhat thicker, from a yellow to 
a yellowish -brown colour. In the first case, it allows the chemical 
rays of light to pass, as the Professor proved in an original way. 
Chemically, pure silver he finds is easily soluble in a hot solution 
of cyanide of potassium. When in such a solution, heated to 60 
or 70 deg. C, a glass rod heated to a somewhat higher tempera- 
ture is immersed, an uniform layer of metallic silver is deposited, 
which becomes thicker the longer the rod is allowed to remain in 
the solution. By filling a test tube with mercury heated to 110 
deg. C, and immersing it for a moment or two in the solution, 
a dull white coating of silver was deposited on the outside, which 
on the inside was seen as a brilliant silver mirror. The tube was 
then filled with equal volumes of hydrogen and chlorine, and car- 
ried into sunlight, whereupon combination and explosion took 
place. In the case of a tube left in the solution for a longer time 
for a thicker layer of tho metal, and filled with the same gases, 
combination only took placo slowly and without explosion. It 
may be that the mode of silvering glass above described may be 
utilized for the silvering of glass globes and other ornamental 
objects, which are now silvered by the somewhat complicated 
reduction processes. — Mechanics* Magazine. 



GILDING. 

A process for Gilding, the advantages of which, we must con- 
fess, we do not exactly see, but which has been deemed worthy 
of a prize by the Societe d' Encouragement, is published in the 
Bulletin of the Society, so we transcribe it for our readers. The 
articles are first electro-gilded in the ordinary way. An alloy 
of gold and quicksilver is afterwards deposited from a solution of 
the cyanides of the two metals. When this coating is sufficiently 
thick, it is done over with a paste formed of borax, with some 
additional boracic acid, and sal ammoniac. It is then placed in 
a fire until the paste is calcined, and afterwards in a bath of 
acidulated water. By this process a surface of gold is obtained in 
just the same state as by the old water-gilding process, without 
any risk to the health of the workmen, and it may be burnished 
or left dull as desired. 

The gilt wire employed in making gold lace soon tarnishes, 
especially in a London atmosphere. The surface of gold seldom 
being perfectly continuous, sulphur gets at the metal beneath, 
whether copper or silver, and the wire quickly blackens. To 
avoid this result, M. Helouis proposes to insert a thin layer of 
platinum between the copper and the gold. To do this, he 
drives a bar of copper into a ring of platinum strongly heated. 
The contraction of the platinum on cooling fixes it firmly to the 
copper, and the wire may be drawn. mtWoA, any xiak of separat- 
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ing the two metals. The gilding may be done as usual. The 
colour obtained is as good as that of silver-gilt wire, and, of 
course, lasting, for sulphur will have no effect on the platinum. 



REFINING COPPER. 

The following improved process of Refining Copper has recently- 
been invented by Dr. Le Clerc, of 29, Boulevart St. Martin, Paris. 
Black copper in a more or less impure condition, is subjected to 
the action of heat in a reverberatory furnace, as is ordinary, and 
immediately it has reached a sufficiently high temperature to 
begin to soften, water is projected on the heated metallic mass in 
the form of very fine jets or small rain until the complete fusion 
of the metal is obtained, when the supply of water is stayed. 
Supposing the cupreous mass subjected to the action of heat con- 
tain copper, iron, sulphur, arsenic, antimony, lead, or tin, under 
the influence of the high temperature, the water on coming in 
contact is decomposed and forms sulphuretted, arseniated, or an- 
timoniated hydrogen, which disengages. The oxygen acts on the 
copper, iron, and other fixed metals, and forms oxides, which de- 
rive silica from the sides of the furnace and pass into the form of 
scoria. A small amount of sulphuric, arsenious, and antimonious 
acid is produced, which disengages in the form of vapour. Im- 
mediately the copper is completely fused, Dr. Le Clerc places a 
tube of refractory clay in the metallic bath, the diameter of which 
tube is proportionate to the quantity of copper forming the bath. 
This being done, he projects a large amount of atmospheric air 
through the tube, when an extremely active reaction is produced, 
and the refining is operated in a very short time, often in a few 
minutes only, when the copper to be refined is not very impure. 
The air may be introduced into the midst of the copper bath in 
various ways, but the most practical mode is to pass it through 
the tube at the centre of the roof of the furnace. This tube may 
be readily raised out of the bath, when it is not required to intro- 
duce air ; and it always remains at a sufficiently high temperature 
to prevent its breaking, as it would do were it subject to sudden 
variations of temperature. It is essential that the treatment 
should extend beyond the period of oxidation, and when the metal 
on examination is found to be of a deep or brick-red colour the 
refining is complete, after which the metal is treated exactly as 
in ordinary. , 

Dr. Le Clerc gives the following as the theory : — The bath of, 
metallic copper, although much purer than at the commencement' 
of the operation, still contains sulphur, arsenic, antimony, and 
iron. Under the influence of the air introduced into the bath ex- 
cessive oxidation takes place, whereby the sulphurous, arsenious, 
and antimonious acids are disengaged, oxides of co\>\>er ^sAYrcftv 
being also produced in the form of scoria. CoTOtoVa&\I\ofc» *& ot\.- 
sulphuret of copper and antimony are also o\>taii*&<l motfe ort\e«& 
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alternated. An important point to be noted, which is also 
well-known, is that, by extending the oxidation, which may be 
readily done, a large quantity of oxide of copper may be ob- 
tained, which has the property of giving up its oxygen to foreign 
matters, and in this manner conduces to the reduction of the 
copper. The production of the protoxide of copper in super- 
abundant quantity necessarily causes a considerable loss of cop- 
per, which combines under the form of complex silicate of iron 
and oxysulphuret of antimony, more or less arsenical, formed by 
the influence of the air insufflated into the metallic bath. For 
this reason, when, after having introduced the air, the metal as- 
sumes a deep brick-red colour, Dr. Le Clerc takes the precaution 
to add to- the bath a mixture of from two to five per cent, of 
charcoal and lime, and to well stir them. In this manner he ob- 
tains the complete reduction of the silicate, and all loss of copper 
is thus entirely prevented. Immediately following the action of 
this mixture the refining process is proceeded with in the ordinary 
way. — Mechanics' Magazine. 



NEW ALLOYS. 

Two new Alloys of tin and lead are described by M. Plho. 
Whilo containing less tin than is used in common pewter, they 
are said to possess most of the advantages of that useful alloy. 
They are not acted upon by vinegar, sour wine, or salt water. 
The first is made by melting 1 part of tin with 2*4 parts of lead. 
The lead is first melted and skimmed, then the tin is added, and 
the mixture is stirred continually with a wooden stick until it 
begins to cool, to prevent the lead from settling to the bottom. 
This mixture has the density of 9*64, and its melting point is 
320 deg. Fahr. It may be rolled cold, and the plates do not 
crackle when bent. It takes a very good polish, and tarnishes 
but little on exposure. It will mark paper like lead, and is so 
soft that it may be scratched with the nail, but it will not foul a 
saw or file. 

The second Alloy is made by melting together in the same way 
1 part of tin with 1*25 parts of lead. This alloy is less elastic 
and harder than the foregoing. It is rather brittle, less malleable 
than the former, and fills up a file. Neither of these alloys was 
acted on by boiling with acetic acid for half an hour, and stand- 
ing in the acid for twenty-four hours longer, nor had salt water 
any action upon them j hence, they may be useful for some kinds 
of utensils. 

The analysis of a few Alloys in use in Paris for spoons and 

forks, and said to be unusually good in appearance, has been 

made by a German chemist. The first, a beautifully yellow 

alloy, is really aluminium bronze, and is composed of 89*3 parts 

of copper and 10*5 parts of aluminium. The second is also a 

^oW-resembling alloy, and has been uame^ " orata?' TLVus is 
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composed of 79*7 parte of copper, 13*05 parts of zinc, 6*09 parts 
of nickel, with 0*28 parts of iron, ard 009 parts of tin. The 
two last-named are no donbt accidental ingredients. Tho third 
is a beautiful white metal, very hard, and taking a beautiful 
polish. It is composed of 69*8 parts of copper, 19*8 parts nickel, 
5*5 of zinc, and 4*7 of cadmium. 



CRUCIBLES. 

Me. Gore communicates to the Philosophical Magazine an 
excellent way of making Charcoal Crucibles, &c. He lirst shapes 
the articles out of wood, and he finds that lignum vitao, kingwood, 
ehony, and beech answer best. After the vessel has been formed, 
the wood is carefully dried in a warm place. The articles are 
then enclosed in a copper tube retort, having two exit tubes for 
the escape of gas. This retort is heated slowly at first, and 
finally for some time to bright redness, to completely carbonize 
the wooden vessel. It is necessary, Mr. Gore says, to turn the 
retort continually, and so distribute the heat, that none of the 
tarry matter evolved may condense upon the articles ; otherwise, 
he tolls us, their shape and dimensions may be curiously altered. 
The heating is to be continued until no more gas is evolved, and 
care must be taken not to heat too rapidly, or the article will fall 
to pieces. Charcoal made in this way from lignum vita) is re- 
markably hard, and the texture is so close as to make it appa- 
rently quite impervious to liquids ; even after immersion in the 
strongest hydrofluoric acid the surface had no acid taste. Bods 
made of this lignum vitae charcoal conduct electricity admirably, 
and would probably, Mr. Gore says, answer well for pencils for 
the electric arc. 



NEWLY OBSERVED PROPERTIES OF PARAFFIN*. 

Paraffin, generally regarded as one of the most stable and 
unchangeable of bodies, has been found by Bolley to bo subject 
to alterations which are worthy of attention. In the first place, 
it seems to be liable to oxidation, like ordinary organic fats. 
For example, Bolley took a specimen of paraffin, fusing at 53 dog. 
Centigrade, and having the centesimal composition — carbon, 
85*61 ; hydrogen, 14*39 ; and kept it exposed to air, and heated 
to 150 deg. Centigrade for eight days. In the courso of this 
time tho paraffin, originally wlrite, became browner and browner, 
and was at last changod into a tough, doughy, blackish mass. 
A good deal of this mass was unaltered paraffin, soluble in abso- 
lute alcohol ; but after the removal of this, a dark brown residue 
was left which consisted in 100 parts — of carbon, 700 1 ; hydro- 
gen, 10*25 ; oxygen, 19*71. Other changes are produced by the 
continued action of heat on paraffin. Thus, in a specimen which. 
first boiled at 300 deg. Centigrade, a strong e\v\.^OTa\i\o\iN^ , a» t&tat- 
wards remarked at 150 deg. Centigrade. TYioafc focte V-&. \ifc <& 
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interest to those who employ paraffin baths, and, as Bolley sug- 
gests, may have important bearings on the industry of the body. 
Paraffin is most likely a mixture of various hydrocarbons with 
various boiling and melting points. Those specimens which have 
the highest boiling point have also the highest melting point, 
and from this circumstance it is fancied that a hard paraffin can 
be produced at will. 



COMBUSTION UNDER PRESSURE. 

Professor Frankland has read to the British Association a 
paper on Combustion under Pressure, illustrated by experiments. 
He commenced by stating that the origin of the paper now 
communicated arose from observing the way in which candles 
burned at the top of Mont Blanc, and the law deduced there- 
from was that the diminution of illuminating power was exactly 
in proportion to the diminution of atmospheric pressure. The 
Professor stated that some years ago, while he was on the summit 
of Mont Blanc at night, he was struck with the want of illumi- 
nation in the candles burnt in the tent in which they stopped for 
the night. He had observed similar results in other elevated 
regions. The diminution of the illuminating power was in all 
probability due to the reduction of atmospheric pressure. If 
they took an ordinary gas flame, and placed a piece of paper 
with writing on it against the flame, looking steadily through it, 
they would be able to read the writing as well, or nearly as well, 
as if the flame were not there at all. 

The commonly received opinion was that they must have in- 
candescent solid or liquid substances in order to produce a white 
light in gaseous flames. In following out this subject, he had 
been brought into contact with a number of flames which 
emitted a considerable amount of light, but which did not con- 
tain any solid matter whatever. One was metallic arsenic, 
burnt with oxygen gas ; it emitted an intense and brilliant white 
light. Bi- sulphide of carbon also emitted a very intense light—* 
indeed, so intense that it had been employed to take instanta- 
neous photographs. This was produced without the possibility 
of a solid or liquid matter existing in the flame while the light 
was being evolved. If oxygen and hydrogen were enclosed in a 
soap-bubble or other light envelope, and exploded, there was 
scarcely any light produced ; but if they were enclosed in a 
strong vessel and exploded by means of an electric spark, at the 
moment of their combustion the light would have an increased 
luminosity to the extent of ten times above that in the previous 
case. Ignited gas emitted light in proportion to its density. 
The increase of luminosity in flames, the Professor considered to 
be due to the presence of dense hydrocarbon vapours. One of 
the moat interesting experiments shown was that of sending an 
electric spark first through air under ordinary pressure, and 
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'then through air under doubled pressure. The result was, that 
the light of the spark due to the combustion of the air was very 
much increased. The spark was sent also through many other 
gaseous and vapourised substances, showing most conclusively 
that the greater the atomic weight of the bodies, the greater was 
the luminosity of their flames when submitted to combustion by 
the electric spark. 



CHEMICAL NATURE OF CAST IRON. 

The report on the Chemical Nature of Cast Iron (read to 
the British Association) , was important, inasmuch as it stated 
that although Dr. Matthiessen and Dr. Prug had made seventy 
experiments in the production of pure metallic iron from 
its various compounds, they had not succeeded in obtaining any 
iron perfectly free from sulphur. Dr. Matthiessen hoped, how- 
ever, by continuing his researches, yet to obtain a perfectly pure 
sample of metallic iron. 

In the course of the discussion which followed, Mr. Sutton 
suggested that probably the presence of sulphur in iron was only 
another instance of the persistence of that element in the at- 
mosphere, as shown by the experiments of Mr. W. F. Barrett, 
who first devised the method of detecting the presence of sulphur 
upon the surfaces of bodies exposed to the air by projecting upon 
them a flame of hydrogen, a magnificent blue flame resulting 
therefrom. 



sorel's cement. 



This is formed by making oxide of zinc into a paste with a 
solution of chloride of zinc. This paste quickly sets into a hard 
mass, which may be applied for stopping teeth, and a variety of 
useful purposes. Dr. Tollens gives a cheaper form of the same 
cement, which may be used for stopping cracks in metallic ap- 
paratus, and cementing glass, crockery ware, and other materials. 
He mixes equal weights of commercial zinc, white and very fine 
sand, and makes the mixture into a paste with a solution of 
chloride of zinc having the density 1-26. The mixture sets 
rapidly, but allows plenty of time for its application. As it resists 
the action of most agents, it will be very useful in the chemist's 
laboratory. 



manufacture of sulphur. 

A paper has been read to the British Association " On the 
Manufacture of Sulphur from Alkali Waste in Great Britain," by 
Dr. Ludwig Mond. The author called attention to a new industry 
— the recovery of sulphur from alkali waste, yj\i\<ta \\a& \£&&& 
very rapid progress daring the past few ye&xa. TYiB \m-$ar\«&R» 
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of the subject had been very ably pointed oat in 1861 by Mr. 
Gossage, in a paper " On a History of Soda Manufacture." Mr. 
Gossage stated that two-fifths of the total cost for raw materials 
used for the production of a ton of soda-ash was incurred for 
pyrites from which to procure a supply of sulphur; and it was 
well-known that nine-tenths of this sulphur was retained in the 
material called alkali waste, which was thrown away by the 
manufacturer. A problem was thus presented for solution, which, 
if effected, would cause a large reduction in the price of soda. 

Dr. Mond went on to say that the problem had been brought 
very near a satisfactory solution. He called attention to a pro- 
cess with which his name was connected. He took out a patent 
in 1863 for the process, and its merits had been very fully recog- 
nized in this country. The process was carried out in the fol- 
lowing way : — The first product of Leblanc's famous process for 
the manufacture of soda, called rough soda or black ash, was 
now almost universally lixiviated with water in an apparatus 
which was first used for this purpose in Great Britain, and was 
composed of a number of iron tanks connected in a very simple 
manner by pipes and taps, &c., so as to allow the water to enter 
a tank filled with black ash already nearly spent, and thence to 
flow through others filled with black ash richer and richer in 
alkali, until it met fresh black ash in the last tank, thus becom- 
ing an almost concentrated solution of alkali before leaving the 
apparatus. The * alkali waste, or insoluble residue of the black 
ash remained thus in these tanks deprived of all alkali ; and as 
it had been immersed in the liquor throughout the whole time of 
lixiviation, it was consequently obtained in a very porous condi- 
tion. The tanks were already provided with a false bottom. 
The whole process of oxidation and lixiviation of the waste, 
though it was repeated three times, was finished in from 
sixty to seventy-two hours. When the waste left the tanks, all 
the recoverable sulphur had been taken out of it, and could no 
more give rise to the dreadful exhalations of sulphuretted hy- 
drogen, or to the formation of those well-known yellow drainage 
liquors which had hitherto caused the waste to be so great a nui- 
sance, the one poisoning the air and the other the water in the 
neighbourhood of the vast heaps of waste surrounding many 
works. Almost all the sulphur left in the waste existed in the 
form of sulphite and sulphate of calcium, which were both in- 
nocuous ; and together with the carbonate and hydrated oxide of 
calcium, as well as with a little soda, alumina, and soluble silica, 
which were all to be found in the waste, made this waste a very 
valuable manure for many soils and crops. By other processes 
which Dr. Mond explained, he said he obtained sulphur of a dark 
colour, the waste from which was turned to advantage and made 
comparatively harmless. By his processes fully one-half of the sul- 
phnr contained in the waste was recovered. The cost was small. 
A. plant for the recovery of 10 tons oi suVffaox ^x week would be 
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about £800 ; and the sulphur could be made at £1 per ton. The 
recovered sulphur being very pure was not used to replace pyrites 
in the manufacture of soda, but for purposes where Sicilian sulphur 
or brimstone had hitherto been employed, this Sicilian sulphur 
having a much higher value than the sulphur in pyrites, and 
averaging upwards of £6 per ton. And so large were the quan- 
tities of brimstone used, that the British alkali trade, in spite of 
its enormous extent, could only produce a small portion of the 
sulphur yearly exported from Sicily, which country had hitherto 
had the monopoly of the supply of this article. 



NEW EXPLOSIVE COMPOUNDS. 

Professor Abel, of the Royal Arsenal, Woolwich, has recently 
patented an invention which relates to an improved production of 
Explosive Compounds, capable of being employed as substitutes for 
gunpowder or other explosive mixtures or compounds for blasting 
and for other similar purposes. It consists, first, in the employ- 
ment of a mixture of gun-cotton, employed either in a filamentous 
or in a pulped condition, in conjunction with a large proportion 
of an oxydizing body, such as chlorate of potash, nitrate of potash, 
or nitrate of soda, with a small portion of alkali, or of an alkaline 
carbonate. The mixture of these substances is effected in one 
way by mixing the same in a dry state, and then adding a suffi- 
cient quantity of water, in order that the whole may be converted 
into a semi-fluid consistency or mass, from which, by the applica- 
tion of heat, the water is evaporated during continued agitation 
and incorporation until the mixture assumes a pasty consistency, 
and the resulting plastic mass is then granulated or moulded into 
discs, sheets, or any other desired form. The product is dried, 
and is then suitable for blasting or other similar purposes. In- 
stead of mixing the substances in a dry state, the oxydizing com- 
pound and the alkali are dissolved in water, and the boiling 
saturated solution is mixed with gun-cotton, either in a filamen- 
tous or in a pulped condition. This mixture is evaporated as 
before to a paste or plastic mass, capable of being granulated or 
moulded into any desired form. The resulting product is to be 
dried, and is then suitable for employment lor blasting pur- 
poses. 

The proportions of the above materials which Professor Abel 
has found to give good results, are from thirty to sixty parts by 
weight of the oxydizing materials, with from seventy to forty parts 
by weight of gun-cotton, and about one part by weight of alkali, 
or alkaline carbonate ; but these proportions vary according to the 
precise nature of the ingredients used, and to the purposes to 
which the resulting product is to be applied. 

The second part of the Professor's invention consists in impreg- 
nating either partially or completely with iiitao-^fcfct^^Si?^ ^" 
lated or moulded masses. 
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WHAT IS LAVAP 

Coming no one knows whence, it might be suspected to be 
formed of, or at least to contain, unusual substances ; but such 
apparently is not the case. Here is an analysis, by M. Silvestri, 
of Lava recently thrown out of Vesuvius : — Silica, 39 ; lime, 18 j 
alumina, 14 ; magnesia, 3 ; protoxide of iron, 13 ; potash, 1 ; 
soda, 10 ; water, 2 ; which means that the specimen closely re- 
sembled common wine-bottle glass. In short, lava, though varying 
considerably in colour and solidity or friability, and occasionally 
containing little groups of crystalline minerals, would seem to 
be a sort of rough natural glass or earthenware mainly produced 
from sand, chalk, clay, and similar common earthy substances. 
— Ec^ress. 



NITRO-GLYCERINE. 

A terrible explosion has taken place at Quenast, in Belgium. 
It appears that a waggon, accompanied by M. Grillet, of a Ham- 
burg firm, which manufactures this dangerous article, brought 
2,000 kilogrammes (4,411 lb. English) to the quarries belonging 
to M. Zaman, where it was to be used in blasting operations. 
The people employed in the works, and those in the neighbour- 
hood, had been persuaded that this chemical product was more 
efficacious and less dangerous than gunpowder. That it is more 
efficacious we admit, but that it is less dangerous we strongly 
deny. The waggon arrived at the quarry, followed by M. Grillet, 
three soldiers, and two workmen to unload it ; two carpenters 
were working at a little distance, and a young girl was close by. 
Suddenly a tremendous explosion took place. The persons just 
mentioned disappeared in an instant, having been blown to pieces ; 
and the shock was felt at Loth, eight miles off. A store close by 
was quite destroyed, and the houses, trees, and fields, within a 
circle of 500 yds., were devastated. No other lives were lost, 
but had the explosion taken place a quarter of an hour later, when 
the quarrymen had assembled, the catastrophe might have been 
much more terrible, as 700 men are employed in the works. In 
the face of the terrific accidents which have taken place since the 
introduction of this treacherous compound, we are much surprised 
to learn that any can be ignorant of its dangerous nature. It is 
evident that although much improved since its first introduction, 
it yet remains a highly unsafe explosive, and one by no means to 
be depended upon. We thought and wrote so once — and more 
than once — of gun-cotton. — Mechanics' Magazine, 



GUN-COTTON.* 



A great discovery in connection with Gun-cotton has been 
made by Professor Al el and Mr. Brown, of the Royal Arsenal, 

* Schonbein, the inventor of Gun-cotton, died August 2nd last, at 
Sauersburg. (See Obituary.) 
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Woolwich. The last stages are the preservation from decom- 
position by the use of a weak alkali, and the employment of com- 
pressed charges. Used in the last-mentioned form, we have said 
that gun-cotton, lighted by an ordinary fuse, has about six times 
the destructive force of an equal weight of gunpowder. Messrs. 
Abel and Brown, however, after experimenting with gun-cotton 
saturated with nitro-glycerine, igniting it necessarily with the 
detonating fuse, tried the experiment of igniting gun-cotton alone 
in the same way. The results showed that cotton exploded in 
this way has, perhaps, greater destructive force than nitro-gly- 
cerine. This is a great and valuable discovery, for we have here 
the comparative safety of the gun-cotton with the tremendously 
destructive powers of nitro-glycerine. For mining and quarrying 
purposes it removes the only source of danger from the use of 
gun-cotton, for no hard tamping is necessary. It is sufficient to 
fill up the bore with sand. 

Gun-cotton may be carried and stored with perfect safety from 
explosion. The detonating fuse can be inserted in the charge 
when required for use. As with nitro-glycerine, the explosion of 
one charge provokes the explosion of another. Thus, if it were 
required to destroy a stockade, it is only necessary to place the 
charges at distances round the enclosure, and explode one. The 
explosion of all follows with instantaneous rapidity. Moreover, 
as said above, when the cotton is exploded by the detonating 
fuse, it is not necessary to confine it. Just as with its analogue, 
nitro-glycerine, the explosion is so instantaneous that the shatter- 
ing effects are just as great as when the charge is quite exposed. 
Large blocks of granite, and thick plates of iron have been shat- 
tered by exploding open charges upon them. 

The Safety Gun-cotton now manufactured by Prentice and Co. is 
absolutely safe under ordinary conditions, merely blazing up, and 
not exploding, upon ignition. When, however, it is tamped well 
home for work, its latent energy is fully developed. On the one 
hand, it is safer than gunpowder, and on the other it is far more 
powerful. The presence of the element of safety is guaranteed 
by the fact that the North-Eastern Railway Company now carry 
the safety gun-cotton as ordinary goods in covered waggons. We 
believe other railways are following this sensible example, and 
hope it will lead to the general adoption of gun-cotton in place of 
gunpowder for blasting purposes. For military or sporting pur- 
poses it is not yet quite adapted, although from experiments now 
being carried on, we hope to see it so utilized before long. We will 
close with a note of warning to all nitro-glycerine users, who, with 
every precaution, are in a far more dangerous position than even 
with gunpowder. They may be exceedingly careful at first, but 
the very slightest deviation from the very greatest care, into 
which they may be betrayed by familiarity with danger, may b« 
attended by the direst results. 
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WHITE GUNPOWDER. 

Within the last few years we have drawn attention to a groat 
number of new explosive compounds, the majority of which have 
been intended to supersede Gunpowder. That they have not yot 
wholly succeeded in so doing is evident from the fact that for 
artillery and small-arms gunpowder still continues to be used. 
The application of some of them to blasting purposes has been 
more successful ; for this use, their destructive energy admirably 
adapts them, provided their power can be controlled, as in the 
case of M. Nobel's dynamite, recently described in our pages. 
But in this and every other explosive compound, there is an 
element of danger ever present in the combination of the ingre- 
dients. Could we dissever this danger from the preparation as 
well as from the use, and produce a result equal to gunpowder 
at a greatly lower cost, we should certainly achieve something ; 
but if, in addition to this, we could include advantages which 
gunpowder does not possess, we should unquestionably render a 
still greater sen-ice to the State. All these conditions we think 
will be found in the White Gunpowder we are about to describe, and 
which we have tried sufficiently for our present purpose. White 
gunpowder is in appearance nothing more nor less than its name 
implies — a perfectly white impalpable powder, resembling flour, 
powdered chalk, or magnesia in its appearance. With whom it 
originated wo cannot now say ; we can only go back ten years, 
when Mr. Henry W. Reveley, C.E., of Baker-street, Beading, found 
the description of the composition and its manufacture in a French 
newspaper. Since that time, Mr. Reveley has constantly made 
and used it, in preference to the ordinary gunpowder, both on 
account of its superior propelling power — which is at least one- . 
third greater — and its perfect cleanliness. It produces neither 
smoke nor flash of flame at the muzzle on discharge, and can bo 
used in a casemate with perfect comfort to the gunners. Mr. 
Reveley, to whom we are indebted for particulars of manufacture, 
has used it for every purpose to which ordinary gunpowder is 
applicable, and invariably with the most perfect success. 

The manufacture of the various modern explosives — especially 
of the nitro-glycerine species, or the application of the gun- 
cotton process to vegetable granulations — is a delicate chemical 
operation. The results, too, are, for the most part, dangerous and 
uncertain, as lately proved in the lamentable accident at 
Portsmouth, which resulted in the death of Lieutenant Meade, 
R.N., and his assistant. But Mr. Reveley has made many parcels 
of the white gunpowder during the last ten years, and has always 
found them uniform both as regards strength and other properties, 
and he has never mot with the slightest accident, although 
he has tested it very severely. The composition of white guu- 
powder is as follows : — 
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Chlorate of potash 48 

Yellow prussiate ditto . . . . . . £9 

Finest loaf sugar ...... 23 

Parts by weight 100 

Tn manufacturing this powder, the yellow prussiate must be 
dried in an iron ladle until it is as white as the chlorate. The 
ingredients are ground separately to very fine powder, and are 
then mixed by means of a conical sieve until they are thoroughly 
incorporated, but not by trituration. For small quantities, Mr. 
Reveley uses a common Wedgewood mortar and pestle, which must 
be perfectly dry and clean. The operation does not take many 
minutes, and with the above precautions its manufacture is abso- 
lutely free from danger. In loading it is treated in the same 
way as ordinary gunpowder, being pressed down by hand solid, 
but not hard. The charge is ignited in the usual way, either 
with a common cap and nipple, or in a rim or central fire 
cartridge. No alteration is required in the arm, but the cartridge 
case must be little more than half its usual length, which will 
give the same result as double the quantity of ordinary gun- 
powder, but with greater quickness, penetration, and accuracy. 
In actual use it does not appear to possess a bursting so much as 
a propulsive power, and Mr. Reveley has obtained some of the 
highest penetrative results in his practice with it. The economy 
of this powder will at once be apparent when we state that its 
wholesale cost is about 86s. per cwt., but as its strength is at 
least one-third greater than that of ordinary gunpowder, its cost 
may be comparatively estimated at about 60s. per cwt. 

One important feature in the manufacture of white gunpowder 
is that it does not require to be — indeed it cannot be — granulated, 
which process is the great source of danger in powder-mills. The 
universal use of the cartridge entirely obviates any objection that 
may be made to white gunpowder on that score, or on the score 
of similarity in appearance to other substances, and, owing to its 
compact form, it only occupies half the usual space. We may 
here state that Mr. Reveley has no pecuniary interest in this inven- 
tion, nor has he attempted to protect it by a patent. — Mechanics 9 
Magazine. 

PRACTICAL NOTES ON GREEK FIRE. BY MR. JOHN 

HORSLEY, F.C.S. 

This preparation is altogether a misnomer, as the original 
Greek Fire was simply a fireball made of various combustible 
materials, which was thrown in an ignited state into an enemy's 
camp, whereas the so-called Greek fire is a solution of phosphorus 
in a very volatile spirit known as bisulphide of carbon, which 
when sprinkled upon substances of a loose or spongy character 
more or less rapidly produces spontaneous Vgpa&oncL, *s& xaa^ \«> 
seen from the following table. The constant tenar^t^ox^ <&Htafe 
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particular part of the room in which ray experiments were made, 
for a fire was burning at the other cud, was 55 deg. Fah. : — 



Paper ignited in 
Wood shavings 
Linen . 

Packing or sail-cloth 
Woollen cloth 
Carpet 



1 mm. 

u 

2 
5 
6 



»» 



»> 



>» 



>» 



At higher temperatures, of course, the ignition would be much 
quicker (summer weather, for instance), as phosphorus instantly 
fires when a direct heat of 70 deg. is applied to it, and the 
slightest friction with the finger in its dry state produces a serious 
burn which heals with difficulty. I therefore particularly caution 
persons against meddling with it under any circumstances. At- 
mospheric changes, such as cold and damp weather, appear to 
exercise a considerable influence over phosphorus in checking or 
retarding its ignition, hence it is that the application of liquid 
phosphorus to paper and other light substances will not then in- 
flame them so quickly as when the weather is warm and dry, as 
I have now satisfactorily ascertained ; for even at a temperature 
of 47 deg. some of the articles mentioned above took a consider- 
ably longer time to ignite, but the day, however, was very wet, 
and there was no fire in the room during the time of conducting 
the experiments, thus : — 

Paper required 6 min. 



Wood shaving 
Packing or sail-cloth 
Linen 

Woollen cloth 
Carpet 



7 

11 

20 

34 

45 



a 



ii 



ii 



a 



ii 



So that although no spontaneous combustion follows the use of 
Greek fire, or liquid phosphorus, in the open air on a cold or damp 
day, it is nevertheless quite as much, if not more dangerous than 
if it had succeeded, as the slightest heat or friction, either by the 
hands or feet, on a part containing phosphorus would readily in- 
flame it like an ordinary lucifer match, and in the case of a 
female, her long clothes might be speedily set on fire. In a warm 
room the danger would be even greater still, therefore the utmost 
caution should be used in walking about or handling any article 
of furniture. The peculiar smell of phosphorus would at once 
indicate the fact of its having been used at all, and if white fumee 
are being evolved, say from a carpet, instantly proceed to wet it 
with water to prevent its ignition, cut out the spot, and throw it 
into the yard to dry and be burnt ; the same with curtains, bed 
clothes, &c. ; in fact, this is the only way of getting rid of any 
danger. In proof of cold retarding ignition I placed in the open 
air on the window-ledge of the laboratory, the temperature being 
35 deg. Fah.., a small saucer containing some shavings sprinkled 
with liquid phosphorus. Several \iouxs dtap&n^ wriiWofc %s\.y 
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visible effect, the saucer was brought just inside the room, when 
the shavings instantly inflamed. 

If a naked floor-board has had some liquid phosphorus spilt 
on it, although unlike the more spongy articles, it will not inflame 
to any great extent otherwise than superficially, yet it is equally 
liable to do so by heat or friction, to avoid which the boards 
must be first well wetted, and then planed as quickly as possible, 
throwing the shavings into the fire, — keep wetting and planing as 
long as white fumes appear to be evolved. A floor-board may, 
however, be set on fire indirectly through the medium of the 
carpet on which the liquid had been sprinkled spontaneously 
igniting. By way of showing what may be done with a naked 
floor-board, I sprinkled some liquid phosphorus on a small deal 
board \ in. thick, placed on a stout sheet of iron, with a thermo- 
meter at 56 deg. standing by its side, and in ten minutes the 
surface of the board burnt with considerable activity. Again, I 
took another board, sprinkled some phosphorus over it, and when 
dry, gently drew across it a pointed iron instrument, and the 
friction was quite sufficient to set it on fire, so that it cannot be 
denied that there is great danger attending the use of this liquid. 
Some persons have recommended the use of wet sand to stay 
or prevent the absorption of the liquid, but that does not appear 
to be of much value, as by its density it still finds its way to the 
board, which, unless kept constantly wetted, is liable to be fired 
by the slightest heat or friction of any kind. If a fire has been 
actually produced, the best thing to extinguish it before it goes 
far is to have ready a solution of carbonate of ammonia (common 
smelling-salts), say 1 lb. of the salt to seven pints of water, add- 
ing one pint of the crude ammoniacal liquid of the gas works, 
and keep projecting it on to the flaming body till it is put out. 
This appears to be all the consolation and advice I can at present 
offer, but I propose continuing my experiments and investigations 
upon this infernal liquid, as the present excited state of society, 
and the country generally, demand that something should be 
done to counteract, if possible, the mischief being perpetrated 
by those misguided and cruel wretches calling themselves Fenians, 
who will assuredly find that this stuff is not quite so easy to 
manage, nor so harmless to themselves as they imagine, as the 
following recent incident clearly shows. A few more such occur- 
rences will probably cause it to be laid aside altogether, and the 
sooner the better, for there is no question as to its danger. 

" Greek fire " appears to be a dangerous weapon to carry. 
Two men were going along a street in Cork lately, when the ex- 
plosion of a bottle in the pocket of one of them made him throw 
off his coat instanter. The man and his companion then made 
off. On a bystander lifting the coat, another bottle exploded, 
and before the police came up, the garment, and what seemed to 
be a number of documents in it, were partly taatao^^. — IVv&. 
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CLASS ton LIGHTHOUSES. 

A pater has been road to the institution of CWil Engineers, 
" Uu Lighthouse Apparatus and Lanterns," by Mr. David M. 
Henderson. It was stated that the Gloss used in lighthouse 
apparatus whs nearly all made at Saint-Gobain or Birmingham, 
and was of the kind known by the name of crown glass. Dif- 
ferent mixtures had been employed for the purpose; but M. Ray- 
naud, the director of the French lighthouse service, now gave the 
composition as — 

Silira 72-1 

Soda ......... 12*2 

Lime ........ 15*7 

Alumina and o:.ide of ii\ u traces. 



100O 

At Birmingham various mixtures had been tried, of which 

several examples were given, the following being about an 

average : — 

cwt. qr. lb. 

Fronch sand . . . .500 



Carbonate of s< d i 

Lime 

Is'itrate of sod.i . 

Arsenic 



13 7 
2 7 
10 
3 



English glass was supposed to be of the refractive index of 1*51. 
That produced at Saint-Gobain had formerly an index of refrac- 
tion as low as 1*50, but now it was 1*54-, and frequent experi- 
ments were made to ascertain that the standard was maintained. 

The furnaco for melting glass was generally rectangular in 
plan, and was constructed of the most refractory materials ; and 
the sides were arranged so as to allow of the easy withdrawal of 
the pots. Six, and sometimes eight, pots were placed in the fur- 
nace, arranged in pairs, with a firegrate at each end. The flame 
filled the whole interior of the furnace, and, after circulating 
round the pots, which were covered to prevent the colour of the 
glass being injured by dust or impurities from the coal, found 
its exit by flues. Great care was necessary in the preparation of 
the pots, which were made of about one-half new fire-clay, and 
one-half old potsherds, finely ground. The length of time a pot 
would last depended upon (1) the quality of its manufacture ; 
(2) its being slowly and thoroughly dried^a process occupying 
about six months ; and (3) the care bestowed on it in the fur- 
nace, and whilst withdrawn for casting. The average number of 
castings from each pot was about twenty ; and the time the pot 
was out of the furnaco at each casting was about three minutes. 
It was mentioned that Mr. Siemen's regenerative furnaces were 
now in use for the manufacture of lighthouse glass with perfect 
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success. When the metal was ready for casting, each pot was 
lifted from its seat, withdrawn from the furnace, and carried to 
the foot of a crane, the lifting-chain of which had attached to its 
end a clip to embrace the pot. A mouth-piece of wrought-iron 
was fitted to the pot before casting, to facilitate the pouring, and 
the workmen tipped over the pot by means of long handles. 

The casting-table was circular, and was mounted on a frame, 
so that by means of a handle it could be turned round, and each 
part of its outer circumference brought consecutively under the 
pot of molten metal. The moulds into which the glass was to 
be cast were arranged round the outside of this table, and were 
caused to revolve slowly under the continuous stream of liquid 
glass flowing from the melting-pot, so that each mould was filled 
in succession, thereby enabling the immediate return of the 
empty pot to the furnace. The moulds were of cast iron, of a 
uniform thickness of jj in., and were supported on feet cast on, 
the size being such as to allow £ in. thickness of glass all round 
for the grinding process. The small lens-rings and prisms were 
cast in one piece, but the larger ones were cast in segments. 
The large belts, or central lenses for fixed lights, were generally 
cast flat, and were afterwards bent on a saddle to the required 
curve in a kiln. 

Sand, emery, rouge, and water were the four necessaries for 
glass grinding and polishing. The sand had to be applied, with 
abundance of water, until it lost its cutting qualities. The 
emery, after being ground to a fine powder, was agitated in 
water, and the mixture was passed through a series of vats or 
tubs, so that the emery was divided into as many qualities as 
there were tubs, the coarsest being deposited in the first tab, the 
finest in that furthest from the supply. The rouge, which was 
an oxide of iron, was prepared from the sulphate, and was sepa- 
rated into qualities by means of water-tubs, as in the case of the 
emery. The glass of optical apparatus was ground on horizontal 
circular tables, securely fastened to the tops of wrought-iron 
vertical spindles, which received motion from the main shafting 
in various ways. The surfaces of these tables were divided out, 
like the face-plate of a lathe, to receive the different sizes of 
11 carriers," or supports of cast-iron, which were bolted to them, 
and were arranged to hold the lenses or prisms to be ground. 
Plaster of Paris was then laid on the " carriers " in bands, the 
bands being reduced to the exact size by turning the table round 
under a gauge secured to the framing of the machine. The glass 
was laid on these strips, and was secured in place by means of 
pitch, care being taken in the larger sizes, which were ground in 
segments, to place a thickness of pitch between each joint, so 
that glass did not touch glass. 
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MANUFACTURE OP SODA AND POT ASS A. 

When Soda is made by what is commonly known as Leblanc's 
process, coal is used to reduce the sulphate of soda. The impu- 
rities in the coal, which consist principally of pyrites, aluminous 
shale, and other materials containing silica and alumina in large 
proportions, act injuriously in the manufacture. Pyrites, by 
communicating oxide of iron and by assisting in the formation 
of sulphide of sodium, damages the soda produced, and renders 
it unfit for many purposes, and aluminous shale and the other 
materials containing silica and alumina cause great loss of soda 
by assisting to form insoluble compounds of soda. The object 
of an invention recently patented by Mr. James Hargreaves, of 
Appleton-within-Widnes, is to produce soda and potassa of uni- 
formly good and of better qualities than have been obtainable 
hitherto. This he accomplishes by using coal free from the im- 
purities above mentioned. To effect the separation of the impu- 
rities, the coal is washed as it comes from the mine (preferably 
small coal) in a liquid bath, the liquid being of such specific 
gravity that the coal will float whilst the impurities, being of 
higher specific gravity, will sink to the bottom. The coal is 
"tipped" into the liquid, is agitated by a rake, and is then 
skimmed off in the pure state. The liquid bath is a solution of 
sulphate of soda or of sulphide of sodium, when the pure coal is 
to be used in the manufacture of soda. The pure coal is mixed 
with sulphate of soda and limestone, either in a wet cr dry state, 
to make " black ash." When the pure coal is to be used in the 
manufacture of potassa, Mr. Hargreaves uses a liquid bath of a 
solution of sulphate of potassa or sulphide of potassium ; in other 
respects he proceeds in the same manner as in making soda. 
These improvements are, of course, applicable to the coal used in 
the reduction of sulphate of soda when used in the manufacture 
of glass. — Mechanics' Magazine. 



CHLORIDE OF METHYLENE. 

Mr. W. H. Pekkin has read to the British Association a paper 
on the Chloride of Methylene, found by the action of nascent 
hydrogen on chloroform. Mr. Perkin stated there could be no 
doubt that this question was one of considerable importance, 
because if isomerism exibts in the monocarbon series, in all pro- 
bability it would be found also to exist in the derivatives of all 
other polyatomic elements. Those considerations had induced 
him to commence a fresh examination of some of the monocarbon 
derivatives, hoping that an experimental comparison of their 
properties might in some degree help to the solution of this pro- 
blem. He gave a description of- the experiments he had made 
upon the chJoride of methylene, obtained from chloroform by 
the action of nascent hydrogen. C\Aor\fo oi -mathylene obtained 
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in that manner, possessed the same (or nearly so) boiling point 
as that obtained by Buthrom from the chloride prepared from 
the iodide of methylene from iodoform. Chloride of methylene 
was bnt little acted on by sodium. 

The President of the Chemical Section remarked he was sure that 
every chemist would regard with satisfaction the results obtained 
by such a chemist as Mr. Perkin. It was quite time that their 
views upon the subject should be settled one way or another. 
It certainly differed from the ordinary brodine of methylene, and 
they were almost compelled to come to the conclusion that two 
methylenes existed, and the experiments made by Mr. Perkins 
went far to establish this point. 



SULPHOCYANIDE OF AMMONIUM. 

Dr. T. L. Phipson, in a paper read to the British Association, 
alluded to the presence of this salt in large quantities in some 
kinds of sulphate of ammonia of commerce ; and to a method of 
estimating the amount of this compound, as the whole of its 
nitrogen is not available for agricultural purposes. This method 
consists in determining the sulphocyanogen as an insoluble salt 
of copper duct at 100 deg. C. The next point considered was 
connected with the properties of sulphocyanide of ammonia. In 
dissolving in water the salt produces a greater degree of cold 
than any other, though in crystallizing it gives out heat, which 
causes the surface and interior of the liquid to. take curious 
motions. The alcoholic solution of the salt shows the peculiar 
phenomena of super-saturation to a very limited degree. Finally, 
the author gave his analysis of supercyanogen, which showed it 
to be, as Voelkel stated, Cg, H 2 , N 4 , S 8 , O, and not that ad- 
mitted by the French chemists. The salt could be purchased in 
London for from £10 to £13 per ton. The sulphocyanide and 
sulphate of ammonia were mixed in about equal proportions, and 
had lately entered very largely into the manufacture of artificial 
manures. 



ALLEGED POISONOUS QUALITY OF BEEF-TEA AND EXTRACT OF 

MEAT. BY BAKON LIEBIG. 

Although it is contrary to common sense to believe that the 
daily food of men and animals could possibly contain a substance 
injurious to health, it was nevertheless to be expected that the 
experiments made by Dr. Kemmerich on the effect of Beef -tea 
and its salts on animals would produce anxiety and fear in some 
weak minds ; and indeed the article which appeared in Once a 
Week, entitled " A Word of Warning to Cooks," is a proof that 
such fears really existed. I believe, however, that a simple ac- 
quaintance with the experiments of Dr. TLemmer\cta ^^Xte wjS&l- 
cient to dispel them completely. The TeB\iW&oi >ukfefcfc «x^wv\&ssok% 
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are of a very harmless character. Dr. Kemmerich made most of 
his experiments, not upon men, bat upon graminivorous animals, 
— viz., upon rabbits, — and only one experiment was made by him 
upon a dog. The broth was made from horseflesh, and injected 
into the stomach of the animals in progressively augmented quan- 
tities, the chief results of which are as follows : — 

A rabbit weighing not quite two pounds, which had received 
the broth from on 9 pound of horseflesh (equivalent to half an 
ounce of extract), remained perfectly well. It polished itself 
with its paws, was very lively, and no disturbance in the state of 
its health was afterwards perceptible. 

A second rabbit, of two pounds weight, into the stomach of 
which the extract of one pound and a quarter of horseflesh had 
been introduced, deported itself in just the same manner ; its 
pulse became more vigorous, its breathing slower, and it remained 
lively and healthy. 

When, however, the doses were increased, and the extract of 
two pounds and of two pounds and a quarter of flesh were in- 
jected into the stomach of the rabbit, such quantities of con- 
centrated animal food were evidently too much for the little 
graminivorous creature, which by doses Dr. Kemmerich suc- 
ceeded in killing, — a result at which nobody will be surprised. 
It follows that Dr. Kemmerich could likewise have killed stronger 
animals with beef- tea ; and it may be assumed that he would 
have killed even a man of 140 lb. weight (seventy times heavier 
than the rabbit) by a dose of beef -tea seventy times as large, — 
namely, by the broth of 140 lb. of flesh, equivalent to about 4 lb. 
of extract of meat. Less than a couple of pounds of extract 
would, however, scarcely have been sufficient for one of the ex- 
periments of Dr. Kemmerich on a carnivorous animal, contrasted 
with the experiments on the rabbits. He did not succeed in poison- 
ing that animal with beef-tea. 

It was a small but very strong terrier, which had taken the 
broth of four pounds of flesh (equivalent to two ounces of ex- 
tract), which the animal seemed to enjoy considerably. As, how- 
ever, the whole quantity was too much for it, it became necessary 
to inject the remainder into its stomach. Notwithstanding the 
enormous quantity of extract of meat which had been introduced 
by force, the terrier remained very comfortable and lively, and no 
symptom of any disturbance of its health became manifest. 
Double the quantity of meat broth which killed the rabbit had 
not the least injurious effect on the little dog. 

These experiments and the above calculations show sufficiently 
what is to be thought of the poisonous effect of beef-tea ; it be- 
longs to the category of cases where people have eaten p&te" de 
foie gras, turtle soup, or oysters, to such excess as to cause 
death ; but no sensible person will ever dream of ascribing, on 
that ground, poisonous qualities to p&te' de foie gras, turtle soup, 
or oysters. 
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The experiments of Dr. Kemmerich are described in his Dis- 
sertatio Inauguralis for obtaining the degree of Doctor from the 
medical faculty at Bonn ; and in connecting with his conclusions 
the meaning of the word " poison," he in fact succeeded in drawing 
to his work the attention of the public, which otherwise would 
probably have taken little notice of it. 

Dr. Kemmerich ascribes the effect of beef -tea not to its aro- 
matic and combustible ingredients, but to the potash salts which 
it contains, and of which it is well-known that in larger doses 
they exercise an injurious effect on the organism ; nevertheless — 
and this is a matter of great importance — potash salts are an 
element of all articles of food ; they not only form the chief 
ingredients of the salts of all sorts of flesh, including the flesh of 
fish, but likewise of all other food, and of all the food of 
animals. The alkaline salts of bread, vegetables, and hay consist 
of potash salts, and with the exception of chloride of sodium 
(kitchen salt), soda salts are but rarely contained therein; in 
fact, it may safely be asserted that without the potash salts our 
food would be quite unfit for nourishment. 

It does not follow, therefore, that these salts, when taken in 
excess, like any other — even the most harmless substance — might 
not eventually exercise an injurious effect. It is, however, prepos- 
terous to apply the meaning which we are accustomed to attach to 
the word "poison" to the effects of such an excess. It is surely 
quite absurd to connect this meaning with substances which we 
daily take in our food, and which are quite indispensable to our 
existence. 

Dr. Kemmerich himself says (p. 31), — " I do not think of the 
possibility that beef -tea, in the form in which it is used for house- 
hold purposes, could be the cause of poisoning ; it therefore does 
not require a medical warning to protect from poisoning with 
Liebig's extract of meat." He further says : — '* In medical prac- 
tice, wine, ether, camphor, and musk are eminent analeptica (in- 
vigorating and refreshing remedies) . Compared to these giants 
of medicines beef -tea modestly occupies a subordinate position. If, 
however, it be necessary to preserve the exhausted body from pro- 
tracted illness, then there is no other remedy in the whole rich 
store of medicine which can afford such assistance for regenerat- 
ing the diseased organism as repeated doses of beef -tea." 

One of the three theses defended by Dr. Kemmerich, on his 
promotion before the medical faculty at Bonn, is worthy of ob- 
servation by the British Navy. It runs thus : — 

Thesis 2. " The best remedy against scurvy is beef -tea, or 
Liebig's extract of meat." — Lancet. 



WHY COFFEE IS A STIMULANT. BY M. PERSONNE. 

The changes which heat effects in fno elemeoto erotacHAWsi 
the green Coffee-berry have been little studied *, 'Wfe met^s Vassw •» 
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from the researches of MM. Baitron and Fremy on the one hand, 
and of M. Payen on the other, that the brown bitter substance 
and the aromatic principle are produced by the decomposition 
of that part of the coffee-bean which is soluble in water, and 
that a large part of the caffeine disappears during the roasting. 
It is said that this (caffeine) is carried away with the volatile 
products generated in the operation. 

By roasting coffee in an apparatus which allows of the recovery 
of all the volatile products, I have ascertained that if caffeine be 
carried away with the volatile products, it can only be in such 
small quantity as is not appreciable by weight, and cannot ex- 
plain the considerable loss which takes place during roasting 
carefully performed. The loss is experimentally found to equal 
nearly one-half of the caffeine originally existing in the coffee. 
I have succeeded in demonstrating that the lost caffeine has 
been transformed into a volatile base — methylamine, or methyl- 
ammonia (C4H 5 N), which was discovered by M. Wnrtz. The 
following are the facts which prove the change of caffeine into 
methylamine during coffee-roasting. 

If pure caffeine be submitted to the action of heat, and the 
vapour be carried through a tube heated to about 300° Cent, 
(about the heat which is necessary for roasting) , and filled with 
fragments of pumice-stone, which delay the passage of the 
vaporized matters, only a feeble decomposition occurs; the 
greater part remains unchanged, and the little that is decom- 
posed gives no characteristic product except cyanogen. This 
experiment tends to prove that it is not the caffeine which 
furnishes the volatile alkaloid existing in roasted coffee. But a 
very different result is obtained if, instead of acting on free 
caffeine, we experiment on caffeine in analogous circumstances to 
those in which it exists in green coffee. M. Payen has, in fact, 
shown, that caffeine exists in that berry in the form of the 
tannate, i.e., a combination of caffeine with a tannin peculiar to 
coffee. On submitting to the action of heat the tannate of 
caffeine which has been prepared with tannin of gall-nuts, we 
obtain, as with green coffee, methylamine : this compound 
behaves, under the influence of a temperature of about 300 3 
Cent, in a manner similar to the tannate of caffeine first isolated 
by M. Payen. The whole of the methylamine produced during 
the roasting of coffee is not found in the solid residue ; a certain 
proportion escapes with the volatile matters. It is easy to ex- 
tract the alkaloid from roasted coffee by distilling the extract of 
colfee, made with cold water, with a weak base, such as lime. 
The addition of this alkali to an infusion of coffee immediatel 
liberates the methylamine, the special ammoniacal odour of whic 
is readily perceptible. — The Practitioner ; Scientific Opinion. 
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DIASTASIS. 

If we pour warm water on barley malt reduced to powder, 
and macerate for a few hoars in a warm place, the liquid, on 
being strained, will contain a white and uncrystallizable sub- 
stance, called Diastasis, soluble in water and insoluble in alcohol. 
This curious substance has the peculiar property of converting 
starch first into gum, and then into sugar. In a paper addressed 
to the Academy of Sciences by M. Dubrunfaut, this chemist an- 
nounces, that he has separated the active principle of malt, which 
he calls maltine. It possesses the property of forming an in- 
soluble combination with tannic acid, in which it preserves its 
active properties in a remarkable manner. Maltine, compared 
with diastasis, is infinitely more active ; the malt in the brew- 
eries contains one-hundredth part of maltine, representing at 
least ten times as much as is necessary for the manufacture of 
good beer ; so that nine-tenths of the maltine are wasted. M. 
Dubrunfaut observes that if it were chemically extracted, it 
might cause an immense saving, and might be very usefully em- 
ployed either in distilleries or breweries, or in glucose manufac- 
tories. 



INDUSTRIAL PRODUCTION OF HYDROGEN. 

MM. Tessie du Motay and Mareschal have patented in France 
a mode of preparing Hydrogen for industrial purposes. Water has 
been regarded by many enthusiastic people as a cheap source of 
fuel, and several modes of decomposing it and separating the hy- 
drogen have been proposed. Steam has been passed over red-hot 
coke, by which a mixture of hydrogen, carbonic oxide, and car- 
bonic acid is procured. The last was separated by means of lime, 
and the two former were then available for heating purposes. 
But in this case the amount of coal expended in procuring the 
combustible gases exceeded in heating value that of the gases 
produced. More recently, it was ingeniously proposed to make 
water indirectly decompose itself, by employing water-power to 
drive large electro-magnetic machines, and using the stream of 
electricity generated to decompose water, and thus furnish a con- 
tinuous supply of gaseous fuel. In this case also the amount of 
fuel obtained is altogether insignificant, when compared with the 
force expended in procuring it. Thus the question has been left 
until now, and although it cannot be said that the inventors 
named above have solved the difficulty, they have, perhaps, as the 
phrase goes, made a step in the right direction. Their process 
is really the decomposition of the vapour of water by red-hot car- 
bon, but they do not use steam ready generated, and thus save 
the expenditure of coal in one furnace. They take alkaline or 
earthy hydrates, mix them with coke-dust, tta<ii\i&Q.\> ^^ TKvstox* 
in retorts. The heat expels the water from fofc^&ratafc,*^ 
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tii- v.i>Hiiir coming in contact with the carbon produces hydrogen 
uu 1 i«:irli «iii<' sK-i.l. The luttor is removed bypassing the mixture 
ovit an aiiiiilitj- carbonate, which is thereby converted into abi- 
t , urii..iiaU\ and tin* hydrogen passes on. The bicarbonate, when 
reheated, .iriv.-s tip the extra atom of carbonic acid, and the 
n-Mjtr.il oarln-nate is regenerated for another operation. Another 
in -de lit" jir.ii'iiriii!r pure hydrogen is to drop hydrocarbon (petro- 
l.-n'ii nil) upon lime heated to cherry redness. In this case, they 
fiy. pure liy-lr. ilT'-ii is set at liberty, and carbonate of lime is 
f 'rim'-l. but the source of the oxygen necessary for this is not 
obvious. Tlirro is an apparent economy in the first process of 
thi'i*i» inventors, but still the hydrogen will be a very expensive 
fuel, while, for lighting purposes, it would require to be *' carbu- 
ret ted." whi.-h would make it dearer than coal gas. The inven- 
tors evidently do not realise all the obstacles in their way. 
Hydroirni. it is true, weight for weight, gives four time 8 the heat 
of coal ; but hydrogen is so extremely light, that, bulk for bulk, 
it is ealculat"d that the gas will give only one five-thousandth 
part the heat of coal. The loss in storing and distributing, too, 
would lie enormous. The extraordinary facility with which 
hydrogen passes through cast-iron, shows what would happen 
in gas-holders and pipes. We fear the day is. very distant when 
hvdrogen will be direct lv available for fuel, and can onlv recom- 
mend these processes to the attention of the Aeronautical Society. 
— Mvclf iiiics' Mi'-nt^ine. 



IMSILPHATK OF LIME. 

An invention, patented by Mr. W. T. Bead, of Old Broad 
Street, for the better application of Bisulphate of Lime, now 
largely used in the brewing-trade to control fermentation and 
prevent acidity, <tc, is attracting considerable attention. It is 
calculated not only to save a large amount of labour, but also to 
perform in a perfect manner a process that has hitherto been 
rather clumsily carried out. The value of our annual exportation 
of beer and ale is nearly two millions sterling. 



3!KTHYI,IC ALDEIIYPE. 

Dr. A. W. Hofmann produces Methylic Aldehyde by directing 
a current of atmospheric air, charged with the vapour of methylic 
alcohol, upon an incandescent platinum spiral. Fittig and others 
have shown that in the hydrocarbons of the aromatic series, the 
higher members may be obtained by substituting radicals of the 
ethyle series for hydrogen. Amyltoluolo is obtained by the ac- 
tion of sodium on a mixture of bromide of amyle and bromi- 
nated toluole. Otto and Morries describe the formation of a 
compound of mercury with naphthaline, and Lossen has examined 
tho products of the oxidation of na^\xt\i&\Vne. YiYiBix talnune is 
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distilled in a current of chlorine, chlorinated toluole is formed. 
When the chloride is heated with dilated nitric acid, it is formed 
into hydride of benzoyle, yielding a considerable quantity of 
benzoic acid. The process would enable large quantities of ben- 
zoic acid, or of oil of bitter almonds, to be produced at very small 
expense. — Illustrated London News. 



BISULPHIDE OF CARBOX. 

Is by far the best extractor of grease, but there are several 
objections to its general use. Its vapour is very inflammable, 
and is also decidedly poisonous, although there may be some 
exaggeration in the stories told of its effects. One thing is quite 
certain — the smell of the commercial article is extremely unplea- 
sant. The bad smell, however, we learn from Millon, does not 
belong to the pure sulphide, and may be easily removed. It is 
only necessary to agitate the liquid well with an equal volume of 
milk of lime, and then distil off at a low temperature. Litharge, 
and copper, and zinc shavings, remove the compounds which give 
the bad odour equally well, and may be used in place of the 
lime. Simple agitation with these bodies will take away the 
greater part of the smell. Purified by either of these methods, 
the sulphide only possesses a faint odour somewhat resembling 
that of chloroform, and it may therefore be used to remove 
grease, like benzine. It must be mentioned that, left to itself, 
the sulphide soon again acquires a bad odour; but this, it seems, 
may be prevented by keeping a littla litharge, or some copper or 
zinc shavings in the bottle. 



NEW ANESTHETIC. 

Although laughing-gas has only quite recently and suddenly 
come again before the notice of the profession, the properties of 
the oxides of nitrogen have not been wholly neglected by phy- 
siologists. In two papers published about four years ago, Dr. 
Hermann arrived at some interesting results touching the phy- 
siological action of nitrous and nitric oxide. (Reichert, Da Bois 
Eeymond's Archiv, 1864, p. 521 ; 1865, p. 469.) From these 
researches it would appear that while laughing-gas is very readily 
absorbed by blood, it neither enters into combination with, nor 
produces changes in, nor suffers changes from, the action of 
blood. As our readers are aware, it is now generally believed 
that the oxygen present in blood exists in a peculiar loose com- 
bination with the blood corpuscles, and is not retained by simple 
physical laws of absorption. Laughing-gas, on the contrary, is 
merely physically absorbed, and blood will take up rather less of 
it than it will of water — that is to say, 100 volumes of blood will, 
at the temperature of the body, absorb somevAifcfc \«e»^\}c^cL^s 
volumes of l&aghinj-g&s. Blood saturated. \«V0x \&M^»»%^g&* 
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shows no 8 inn of change ; the spectrum appearances are the 
same ; the blood corpuscles are unaltered ; and, according to 
Hermann, the oxygen is not driven out. In the blood, and pro- 
bably in tho body, laughing-gas suffers itself no change. It does 
not giro up its oxygen for purposes of oxidation, as Sir Hum- 
phry Davy thought. It gives rise, therefore, to no free nitrogen, 
but goes out of the body as it comes into the body, pure and 
simple laughing-gas. Hence it is itself of no respiratory use ; 
ami, when mixed with a quantity of oxygen sufficient for the 
needs of the economy, has no more direct effect on respiration 
than has nitrogen or hydrogen. From these facts, we may gather 
that the mode of action of laughing-gas is that of a body haying' 
distinct efforts on certain parts of the system ; and does not de- 
pond, like that of some other agents, on any direct interference. 
with the function of respiration. Readily absorbed by blood* 
and yet with it* limit of absorption soon reached ; passing away 
from tho blood into a pure atmosphere as quickly as it passed 
into the blood from the receiver in which it was previously con- 
fined ; suffering no change itself, and causing no obvious gross 
chemical changes in the fluids or tissues of the body, it certainly 
seems peculiarly fitted as an agent for producing temporary con- 
ditions of tho economy. On the muscles and hearts of frogs it 
has no more effect than nitrogen or hydrogen. The American 
dentist, Wells, actually applied it in practice without encouraging 
success ; his partner, Morton, pursuing the research, was led to 
the use of sulphuric ether, and became, in fact, the great dis- 
coverer of practical antesthesia, and the benefactor of his race. 
The docision adverse to tho use of protoxide of nitrogen gas 
seems at least to have been hasty. Dr. Thomas W. Evans, of 
Paris, has this week given a series of demonstrations of its use 
at the Dental Hospital of London and at the Central London 
Ophthalmic Hospital to crowded circles of dentists and surgeons, 
and has produced results hitherto unknown here. Given by his 
and Col ton' s method, tho period required to produce uncon- 
sciousness has been less than 45 seconds ; the operations have 
been harmless ; the sensations of the patient agreeable ; there 
has been no struggling or distress. The recovery has been almost 
instantaneous, and without headache, giddiness, sickness, or 
prostration, such as so frequently follow chloroform. In fact, in 
many instances, three minutes after the patient has expressed a 
willingness to submit to operation, he has been chatting gaily by 
tho chair, the tooth having meantime been painlessly extracted, 
and he having passed through a period of total unconsciousness 
without any disagreeable sensations. 

As will be seen from the account which we give of these re- 
markable demonstrations, it has yet to be shown how far the un- 
consciousness can be protracted, as is necessary for prolonged 
surgical operations. And great caution must be enjoined in using 
this agent, even bj Dr. Evans's method, xo&VW a \ka.\<& mora at our 



CHEMICAL SCIENCE. 155 

own experience to guide us. But taken with all qualifications, the 
results are very surprising, deeply interesting, and of great pro- 
mise as supplying that important desideratum — a painless and 
rapid anaesthetic, suited for those who have to pass under the 
hands of the dentist, and for the quicker operations of surgery, 
and of which the effects are entirely transient. — British Medical 
Journal. 



A NEW MEDICINE. 

The Moniteur gives an account of a tree called " Haofash," 
which grows on the mountains of Baria, in French Cochin China. 
M.M.. Condamine and Blanchard, two French travellers, have at 
length succeeded, after much fruitless research, in finding this 
tree. The Annamites, who gain their livelihood by selling the 
bark of the haofash to professional men, wait till the tree has 
attained its third year before stripping it of its bark — its usual 
height at that age being about twenty-four feet, with a circum- 
ference of a foot and a-half, or thereabouts. The operation is 
performed in June, when the tree has neither blossoms nor fruit ; 
it is hewD down, and then denuded of its bark methodically, in 
slices about two feet long and three or four inches broad. These 
strips are made up into bundles weighing from thirty to forty 
pounds. The bark of the haofash is outwardly of an ash-grey 
colour, and inwardly brown. It has a strong aromatic smell, and a 
slightly bitter taste. When chewed, it reddens the saliva ; it is 
a powerful styptic, and administered by the physicians of the 
country in cases of colic, diarrhoea, and dysentery. The dose for 
a decoction is generally from six to ten grammes in 100 grammes 
of water, boiled down to one-fifth ; but sometimes they merely 
put a bit of the bark into hot water, occasionally rubbing the 
former against the rough sides of the earthern pot used for the 
purpose, and then make the patient drink the liquid, which is 
then sufficiently strong to cure a simple colic. 



WATEK AS A SIMPLE BODY. 

Mr. H. Wilde has contributed to the Philosophical Magazine 
a paper announcing the startling discovery which he believes he 
has made, that water, instead of being composed of oxygen and 
hydrogen, as had formerly been supposed, is a simple body, and 
istransmutable, either wholly into oxygen or wholly into hydrogeD, 
by the action of electricity. The experiments upon which this 
conclusion rests are described at great length, but their results 
are believed by other observers to be reconcilable with the 
common hypothesis. In any case, however, it is proper to have 
a critical examination periodically made of the accepted chemical 
canons ; and the example of ozone warns us \foa& ^ShA^ wo^onfe^. 
to be simple may nevertheless exist in \ety &£&?€!& fc\&K«&.» w^> 
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that, probably after all, there is only one kind of matter which 
assumes different shapes from the association of different propor- 
tions of force. Water was at one time supposed to be one of 
t!ie elements, because it could not be decomposed, and was sub- 
sequently believed to be composed of oxygen and hydrogen 
gases, because it was resolved into them by the electric current, 
and because those gases by their combination formed water. 
There are other explanations, however, conceivable, and it is 
right that they should be considered and exhausted. — Illustrated 
London News. 



ON SEA WATER. 

It has been shown during the past year that deep spring 
water contains no organic nitrogenous matter, and that the 
water of rivers and lakes contains nitrogenous organic matter in 
the proportion of about one part of nitrogenous organic matter 
to a million of water. The Water of the Sea contains about 100 
times as much solid matter as the water of rivers and lakes. 
The question has been asked whether the nitrogenous organic 
matter increases in anything like that proportion. An examina- 
tion of sea water collected off the coast of Devonshire (at Teign- 
mouth) has been made accordingly, with the object of answering 
this query. The result is, that there is about double or treble 
as much nitrogenous organic matter in sea water as in average 
river water; so that the total solids increase far more rapidly 
than the organic matter. 



o* 



PURITY OF WATER. 

M. Bellamy devotes an article in the Journal des Connai- 
sances Mtdicales to the important subject of the Purity of Water, 
and proposes the sub-sulphate of alumina as a proper test, which 
is preferable to alum. It may be prepared by adding 12 cubic 
centimetres of a solution of caustic potash of the strength of 10 
per cent, to a solution of 8 grains of alum in 100 of water. A 
j>recipitato is thus formed, which is slowly re-dissolved, and the 
solution will keep indefinitely in a limp : d state. This sub-sul- 
phate contains about half as much -more potash than alum, which 
is a double salt. Of this solution five cubic centimetres are 
poured into a litre of the water to be tested. The decomposition 
of the salt takes place under the triple influence of the mass of 
water, the earthy bicarbonates, and organic matter 4 contained in 
it. The latter falls to the bottom of the vessel in the course of 
a few hours, being precipitated by the alumina which combines 
with it. 
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THAMES WATER SUPPLY. 

Dr. Whitmore, Health Officer of Marylebone, states : " Dar- 
ing the present summer, owing to the long- continued drought, 
the sufficiency of our Metropolis Water-supply has undergone a 
severe test ; but it will afford no small amount of satisfaction, 
especially to those who derive their supply from either of the 
Thames companies, to know that while in many large towns in 
England water has become a scarce commodity, while several of 
the northern lakes are becoming more and more shallow, owing 
to the drying up of their tributaries, and while hundreds of 
homesteads are literally without water, our beautiful river, from 
which we abstract some 55,000,000 gallons daily, shows no di- 
minution whatever in its depth or its ordinary summer flow ; not- 
withstanding the largely increased quantity of water that has 
been pumped from the river during the past three months, and 
to quote from the opinion of an eminent engineer connected with 
one of the water companies, ' the quantity pumped might have 
been doubled without any serious diminution of the storeage and 
flow of the river.' One fact will suffice to show the correctness 
of this opinion. In the middle of the month of July, it was found 
that an enormous quantity of water was flowing over the weir at 
Sunbury, which was estimated at not less than 350,000,000 
gallons in the 24 hours ; further, it may be stated that the flow 
over this weir in the summer is quite equal in quantity to that 
of the summer of the previous year, wheu it will be remembered 
the rainfall was very considerable. This may be attributed to 
the generally improved state of the river banks, and the removal 
of shoals in the upper reaches of the river ; to the repairing also 
of the weirs and locks, and other works which combine the two- 
fold object of increasing the storeage and purity of the water, 
all of which are now being vigorously carried out by the Conser- 
vators of the Thames, and in furtherance of which the five 
Thames water companies contribute each £1,000 annually." 



MME AND LEMON JUICE. 

The results of the Merchant Shipping Amendment Act, as far 
as it relates to the supply of Lime and Lemon Juice, are given in a 
Parliamentary paper recently published. This return, which was 
asked for at the end of last session by Mr. Alderman Lusk, 
shows the quantity of juice submitted for inspection from the 
commencement of the operation of the Act to the 30th ult., the 
amount passed and rejected, and a summary of the inspector's 
report in each case. From this it appears that during the past 
nine months a total of 98,277i gallons of lime and lemon juice 
have been submitted for official inspection in England, of which 
42,612 gallons were inspected at Liverpool, 23,810 in London ,» 
11,852 at Leith, 10,160± in Glasgow, 5,494 afc SxHutexW^SSSV 
ab Cardiff, 422 at Southampton, 3&1 in Btia^oV, fcxA ^b *fc ^x&.. 
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This juice was contained in 1,022 casks ; 819 casks, containing 
76,8521 gallons, having been accepted, and 203 casks, contain- 
ing 21,425 gallons, rejected. An epitome of the quantities of 
juice that failed to pass shows that 9,764 gallons were rejected 
at Liverpool, 2,522 in London, 1,209 at Leith, 6,461 at Glasgow, 
1,051 at Sunderland, 148 at Cardiff, and 270 at Southampton. 
The chief causes of rejection, as described in the inspectors' re- 
ports, are severally — 1, Deficiency in citric acid ; 2, Not up to the 
standard of the natural product of the fruit obtained by expres- 
sion ; 3, Deficiency in specific gravity ; 4, Nauseous taste and dis- 
agreeable odour ; 5, Adulterated with sulphuric acid ; G, Diluted 
with water ; 7, Dirty ; 8, Adulterated with vinegar ; and 9, Con- 
taining too much pulp. Of the total quantity submitted, 43 
casks contained lime, and the rest lemon-juice, so that only a 
small quantity of the former has as yet been brought into the 
market for use in the mercantile marine. The largest quantities 
of juice appeared to have been prepared at Messina and Palermo 
in Sicily, in York, Sheffield, London, and Stockton-on-Tees. It 
is probable that lime juice will shortly be imported in great 
quantity for the purpose of this Act from the West Indies, and 
especially from the Island of Mont ser rat, from which a great 
amount is now sent in a concentrated stato for the manufacture 
of citric acid. An official notice was issued by the Board of 
Trade in June last by which all vessels bound from any port in 
the United Kingdom to ports on the eastern coast of North 
America, situated between the 35th and 60th degrees of north 
latitude, are exempted from carrying lime or lemon juice ; but 
this exemption does not extend or apply to ships which, being 
bound to any place within the above limits, are or may be, by the 
terms of their agreements, also bound to any place out of those 
limits, nor does it apply to ships bound to any part of the coast 
or island of Greenland situated within the specified boundaries. 



SEA-SICKNESS. 

Professor Fordyce Barker, of New York, who has had 
many opportunities of gathering the experience of others in the 
treatment of Sea-sickness, lays down the following rules, which 
have, he says, been thoroughly and successfully tested, usually in 
all those who suffer most from the neglect to remain exempt from 
sickness even during a long voyage. They are equally appli- 
cable, mutatis mutandis, to short voyages. 1. Have every pre- 
paration made at least twenty -four hours before starting, so that 
the system may not be exhausted by overwork and want of sleep. 
This direction is particularly important for ladies. 2. Eat as 
hearty a meal as possible before going on board. 3. Go on board 
^sufficiently early to arrange such things as may be wanted for the 
first day or two, so that they may be easy or access ; then un- 
dreaa and go to bed, before the vesaeV gets \m&s£ ^s^ . Taa -oa^lect 



CHEMICAL SCIENCE. 159 

of this role by those who are liable to sea-sickness is sure to 
be regretted. 4. Eat regularly, and heartily, but without raising 
the head, for at least one or two days. In this way the habit of 
digestion is kept up, the strength is preserved, while the system 
becomes accustomed to the constant change of equilibrium. 5. On 
the first night out take some laxative pills, as, tor example, two 
or three of the compound rhubarb pills. Most persons have a 
tendency to become constipated at sea, although diarrhoea occurs in 
a certain percentage. Constipation not only results from sea- 
sickness, but in turn aggravates it. The reason has already been 
given why cathartics should not be taken before starting. The 
effervescing laxatives, like the seidlitz, or the solution of the 
citrate of magnesia, taken in the morning on an empty stomach, 
are bad in sea-sickness. 6. After having become so far habituated 
to the sea as to be able to take your meals at the table and to go 
on deck, never think of rising in the morning until you have eaten 
something, as a plate of oatmeal porridge or a cup of coffee or 
tea, with sea-biscuit or toast. 7. If subsequently, during the 
voyage, the sea should become unusually rough, go to bed before 
getting sick. It is foolish to dare anything when there is no glory 
to be won, and something may be lost. — British Medical Journal. 



ICED TEA. 

The most delicious and sustaining beverage that can be 
drunk in hot weather is good strong tea, cooled down with lumps 
of ice. It should be only slightly sweetened, without milk, and 
flavoured with a few slices of lemon, which are infused at the 
time the tea is first made. A jug of this ready at hand would 
suit the complaint of many of our readers to a T, whilst the 
thermometer denotes a high temperature. — Medical Times and 
Gazette. 



GREEN DTE. 

The attempts which have been heretofore made to produce a 
green dye from aniline have been attended with imperfect suc- 
cess ; but M. Keisser, of Lyons, appears at length to have 
solved the problem by combining picric acid with the base of 
Hofmann's blue. To prepare this new dye one part of Hof- 
maan's blue is dissolved in three parts of alcohol of about 
90 per cent, strength. To this is added one part of ethyl, 
and the mixture is then heated in a closed vessel for half an 
hour. One or two parts of caustic potash are then added ; the 
mixture is heated for three or four hours, when the alcohol 
passes off, and the residual mass is washed with boiling water 
and then heated with five or six hundred times its weight of 
water, which dissolves the compound, and tba roVotiacL Sa 4fttast«&. 
hot. A hot aqueous solution of oicxic suc& Ha ^tasfc. ^C\rt^\Sk. 
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until tho liquid acquires a green colour, and, by allowing the 
liquid to stand for twenty -four hours, the dye is precipitated, 
and may bo separated by decantation or nitration. In dyeing a 
green colour it is dissolved in alcohol, and is used in precisely 
the same way as the other aniline dyes. The colour is a fine 
yellowish green. 

HAIR DYES. 

Dr. M'Call Anderson has accidentally discovered what pro- 
mises to ke the most perfect black dye for the hair which has 
yet been seen. After having used the bichloride lotion for some 
weeks, he changed it for the lotion of hyposulphate of soda; 
and the morning after the first application the hair of the part, 
which before was bright red, had become nearly black. One or 
two more applications rendered it jet black, while neither the 
skin nor the clothing were stained. Dr. Anderson saw this 
patient a couple of weeks later, and there was not the least de- 
terioration of colour, although, of course, as the hair grows the 
new portions will possess the normal tint. He was by occupa- 
tion a Turkey -red dyer, and was much interested in the discovery, 
though rather grieved to find, what medically must be considered 
one of its greatest advantages, that it did not dye the linen, and 
was therefore unavailable for his purposes." — British Medical 
Journal. 

Some Hair Dyes (says CasselVs Magazine) are positive poi- 
sons, and poisons, too, of a most virulent character. Of these, 
preparations of lead and mercury are the most dangerous, though 
they are by no means tho only ones that enter into the composi- 
tion of hair dyes; and what adds to tho danger of using them is, 
that they are not eliminated from the system in the course of the 
circulation, but, on the contrary, they accumulate, and must 
eventually be productive of great and serious evils. If people 
must use hair dyes, let them carefully avoid such as contain mi- 
neral substances ; there may or may not be danger in the employ- 
ment of vegetable extracts, but there is no doubt at all about the 
mineral. 



INDELIBLE MARKING INK. 

Dr. Jacodsf.n suggests the use of Lightfoot's aniline black 
for marking-ink, which, on the score of indelibility, must possess 
some advantages over the ordinary nitrate or tartrate of silver 
ink. We give the author's receipts for two preparations. He 
first prepares a solution, No. 1, by dissolving 8'52 parts of crys- 
tallized chloride of copper, 1065 parts chlorate of soda, and 
5'35 parts of chloride of ammonium in 60 parts of distilled 
water. Another solution, No. 2, is made by dissolving 20 parts 
of lijdrochlorate of aniline in 30 parts of water, and adding 20 
parts of mucilage (one of gum. to two oi -?i«.\£t^, w^i\Q^pxta of 
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glycerine. To make the ink, which must be prepared as wanted, 
one part of No. 1 solution is mixed with four parts of No. 2. 
The mixture will be of a dull greenish colour, and is ready for 
use at once. It can be applied either with a quill pen or with 
brush and stencil plate. The colour of the writing will at first 
be only pale green, but it will darken gradually on exposure to 
the air, or the black may be produced at once by employing 
heat. The best way of using heat is to hold the article marked 
over a vessel of boiling witter, but the heat from a lamp or fire 
will of course effect the purpose. When the articles are washed 
with hot soap and water, the colour of the writing will be a dark 
bluish black. It will not be affected by dilute acids nor by 
alkalis. A strongish acid will turn it green, but an alkali will 
directly restore the black. A very strong solution of chloride of 
lime will first turn the colour red and finally discharge it, but 
only for a time. It will return again in a few days with in- 
creased intensity. The colour, in fact, can only be removed by 
destroying the fabric, which is more than can be said for the 
Bilver inks. — Mechanics* Magazine. 



THE USE OP GAS-TAR. 

Gas -tar and ammoniacal liquor from the gas works not many 
years ago formed one of the most repulsive nuisances known to 
manufacturers. It was either thrown into the river, where it 
floated in ghastly blue patches, under the name of Blue Billy, or, 
as at Edinburgh, was conveyed away stealthily at night and 
emptied into the sea. These offensive products have within 
these last few years been distilled and transferred into a number- 
of liquids and solids, all of which are more or less valuable. The 
gas-tar, a material with soiling powers unequalled, and with an 
odour that is unapproachable, yields benzol, an ethereal body of 
great solvent powers, which forms the principal constituent of 
benzine, the most effectual remover of grease stains known, and 
generally used to renovate kid gloves. Benzol produces with 
nitric acid nitro-benzol, a body resembling in odour bitter almond 
Bcent, which is largely employed in perfuming soap. Could any 
two products appear more antagonistic to tho substance from 
which they spring ? From the same tar we have various mix- 
tures of substances chemically similar to benzol. These are 
popularly known as "naphtha." One liquid of this kind is the 
gas substitute of the peripatetic costermonger and cheap jack, 
besides being the source of illumination of many large factories 
and yards in which nightwork is done. Another of them, mixed 
with turpentine, is at once elevated to the dignity of the drawing. 
room, where it appears in the table-lamp as camphine. Naphtha 
is also frequently used in dissolving resins, india-rubber, and 
gutta-percha. Lampblack is made by burning) to&i %\\^A. *££&?& 
of air, the least volatile components of ga.s-ter. la.atww«t^"'4. 
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these be melted and mixed with pebbles, a valuable paying 
material is produced, with the appearance of which most of 
us are familiar. Red dyes, but, unfortunately, of only ephe- 
meral beauty, can be made from that once dread enemy to the 
gas manufacturer — naphthaline. — Quarterly Review. 



NEW PIGMENT. 

A new pigment is stated to have been brought into use in 
America, which is likely to have an important influence on the 
white lead trade. In a mine in the State of New Jersey, which 
has for 35 years past been worked for lead, a natural chemical 
combination has been discovered not heretofore attainable by any 
known artificial means, and which is not only suitable as a paint 
for ironwork of all kinds, but is specially adapted for the coating 
of ships' bottoms, as the particles of copper in the combination 
are fatal to animal life. Messrs. C. and J. Reynolds, of New 
York, the Boston White Lead Company, of Boston, and J. S. 
Chadwick and Co., of Detroit, are contractors for the entire pro- 
duct of the mine, and the tests applied to it are alleged to have 
demonstrated that tho material is " superior to any pigment 
hitherto made for firmness, body, and durability, and, in fact, in 
every essential necessary to form a perfect paint." 



NITRATE OF BISMUTH. 

In an essay on the Sub-nitrate of Bismuth, Dr. Monneret enu- 
merates tho various effects of this valuable medicine. He was 
the first to employ it in nose-bleeding and intestinal haemorrhage, 
in which latter case he administers a tea-spoonful of it in a 
table- spoonful of water once an hour. He has been using it so 
in typhus fever for the last five years, and never during that time 
has lost a single patient by intestinal hemorrhage. The same 
salt appears to be a specific for the cure of ozena and otorrhea. 
Sub-nitrate of bismuth, in his opinion, only acts negatively, and 
merely as an insulating agent, but it prepares the mucous mem- 
brane for the prompt absorption of remedies the action of which 
is uncertain. 



IMITATION PRECIOUS STONES. 

Pending tho discovery of tho means of producing artificially 
real precious stones — that is, of forming by art stones having the 
exact chemical composition and appearance of those formed by 
nature — and the arrival of the day predicted by Alphonse Karr, 
when a chemist shall present io the Academy of Sciences, a dia- 
mond as large as a hen's egg, and apologize for the smallncss of 
the specimen, the many vain will have to indulge their vanity by 
the display of sham jewels. It is right to say, however, that, 
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thanks to the researches of Ebelmen, Deville, Troost, and others, 
small rnhies and amethysts have been produced, and even micro- 
scopic diamonds have been made. Bat while we have to wait for 
larger productions it is well to have the imitations as exact and 
beautiful as possible, therefore we copy from " Eisner" a receipt 
for a hard foundation glass, and the proportions of colouring 
agents necessary to give this glass the appropriate tints of the 
stones. Eisner takes 45*7 grms. of pure quartz, 22'8 grms. of 
pure and dry carbonate of soda, 7*6 grms. of borax, 3'4 grms. of 
nitre, and 11*8 grms. of minium. These ingredients reduced to 
a fine powder, and well mixed, are brought to perfect fusion in a 
Hessian crucible over a charcoal fire. To colour this mass, in 
order to imitate various precious stones, the following must be 
added : — For sapphires, 0*106 grms. of carbonate of cobalt ; for 
emeralds, 0'53 grms. of oxide of iron ; for amethysts, 0*265 of 
carbonate of manganese ; for topaz, 1*59 grms. of oxide of ura- 
nium. In all cases the fusion must bo perfect, or a clear glass 
will not be obtained. Cutting greatly improves the appearance 
of these imitations. — Mechanics* Magazine. 



ARTIFICIAL DIAMONDS. 

From time to time we hear of projects for the production of 
Diamonds by artificial means. In the journal Les Mondes 
we are told that M. Calixte Say (peuUStre nous estropions 
le nom) had discovered the true means of fabricating the diamond 
by vaporizing the iron of a blast-furnace ; and that M. Tessie of 
Motay proposed to furnish the heat necessary for the operations 
by the combustion of oxy -hydrogen gas ! We arte now told that 
M. Saix is the author of the process ; and that it consists in 
forcing through a blast-furnace a current of chlorine, by which 
the iron in fusion would be converted into a protochloride of iron, 
which would be volatilized, leaving the carbon intact, — " Dans ces 
circonstances, le cristallisation du cliarbon pourrait s'effectuer!" 
Surely, in this present depressed state of the pig-iron trade, our 
iron-masters might turn their blast-furnaces to account, and by 
establishing diamond manufactories in the black country, in 
Cleveland and elsewhere, give a brilliant turn to a great native 
industry. 



NEW SAFETY-LAMP. 

According to the invention of Mr. W. Key, of Bristol, the 
Lamp is constructed of a metal case, with an orifice 3 in. in 
diameter, through which the light issues. The glass which fills 
this orifice is preserved from injury by several crossings of strong 
wire. The air is admitted through an aperture in the bottom, 
and the hot air goes out through another at the to\> oi i\\s>\»*£K-$. 
Both these apertures, reports the Mining Jourual, *Mtfc <50**«ts&. . 
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with wire-gauze, protected in such, a way as to pat a stop to the 
dangerous practice of miners lighting their pipes through the 
gauze, which is often done with the lamps now in use. The 
lamp, made of common sheet-iron, would weigh about 2 lbs., and 
its price would not be greater than that of the Davy Lamp, while 
it gives at least twice as much light, at a cost of about 2d. for 
twelve hours' burning. One difficulty with mining-lanterns has 
been the breaking of the glass when it is brought into contact 
with the flame ; but with Mr. Key's lamp the light goes out imme- 
diately the lantern is held in such a position as to bring the top 
of the flame under the glass : held in any other position the light 
remains burning. Another peculiarity of Mr. Key's invention is 
that, as soon as it is taken into an atmosphere of fire-damp, the 
flame begins to flicker, more or less, according to the quantity of 
fire-damp, and eventually goes out. The lamp has been shown 
to several practical men, who highly approve of it. Altogether, 
Mr. Key's invention is a very ingenious and useful one, and likely 
to prove of great service to colliers in their dangerous calling. — 
Mechanics' Magazine. 



dott's concentric lighthouse lamp. 

The great desideratum long sought for, viz., a powerful, brilliant, 
and reliable light, combined with economy, for coast lights, seems 
at length to have been attained by Captain H. H. Doty, who has 
invented and constructed a "first order" Concentric Lamp for 
burning liquid hydrocarbon oils, the results of which appear to 
promise what has long been wanted to remedy the irregularity 
attending the lamps now employed by maritime nations to light 
up their coasts. It is well known that the safety and success of 
the commercial marine of every nation depends largely upon, and 
is increased or diminished by the number and distinctive character 
of the signal, or danger-lights arranged on its coasts. The de- 
mand for good fish-oils being beyond the supply, other and in- 
ferior oils have been unavoidably used for lighthouse purposes. 
The inferior quality and illuminating power of these oils frequently 
involve the necessity of trimming the lamps during the night, an 
operation invariably attended with much danger to commerce, 
and calculated to mislead the navigator and jeopardise life and 
property to a serious extent. These disadvantages being common 
to every nation in the world are the cause of many of the marine 
disasters almost daily brought under our notice. To obviate, as 
far as possible, the above-mentioned difficulties, and to bring into 
more general use for coast lights the already well-known liquid 
hydrocarbon oils, Captain Doty has devoted a large amount of 
thought and time, and has produced a lamp by which the above- 
mentioned difficulties will be entirely overcome. It is said that 
this lamp produces a more powerful light than any now in use, 
and will burn the full service time with, "ondiminiahed brilliancy, 
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and without requiring to be trimmed — a saving of more than one- 
half in the cost of fluid being the result of Captain Doty's im- 
proved arrangement of burners. These burners contain only 
about one pint of oil (without air space), and are supplied, from a 
reservoir placed outside the lenses of a lighthouse, through a 
syphon, in such a manner that a constant light and quantity of 
fluid is always maintained in the burners, and air is guided to the 
flame by adjustable flanged rings, so that the most complete 
combustion of the carbon ensues ; and the application of Captain 
Doty's lamp to, and its trial within any first-class lighthouse, can 
be made without any alteration in the structure or arrangement 
thereof. 



THE OXY-HYDROGEN LIGHT. 

Oxygen is now largely used in the production of the lime-light 
for photographic enlarging, and the manufacture of this gas may 
long be carried on with perfect safety, but at last result in an ex- 
plosion dangerous to life and limb. This arises from the use of 
an impure sample of black oxide of manganese, containing com- 
bustible matter ; so that when chlorate of potash is added, and 
heat is applied to the retort, an explosion is the result. Safety 
from such accidents may be secured by heating the black oxide 
of manganese to dull redness in a crucible before using it in the 
manufacture of oxygen from chlorate of potash. In this roasting 
operation care must be taken that soot or carbon does not fall 
into the crucible, or that may result in an explosion. After pre- 
paring a quantity of oxygen, it is best to wash out the retort, and 
to throw the washings on the filter, which will collect the black 
oxide of manganese. This oxide is not changed by the process 
of making oxygen, and after having once been used for the pur- 
pose, of course it may be employed again with perfect security. 



MIXTURE OP GAS AND AIR FOR ILLUMINATING PURPOSES. 

It has been proposed to use the Drummond Light for the illu- 
mination of public places in Paris. The manufacture of oxygen 
for the purpose is indeed the chief difficulty in the way of the 
application, and the municipal authorities of Paris hesitate to 
regard the method of M. Tessie du Motay as perfectly satis- 
factory. 

Another inventor comes forward with a scheme for burning a 
mixture of coal-gas and atmospheric air, so as to produce an in- 
tense light. Every one knows that the ordinary flame of a Bun- 
sen's burner is but faintly luminous. The particles of carbon are 
so rapidly consumed that their momentary incandescence, which, 
according to the generally received opinion, gives luminosity to 
the flame, is not permitted. It is necessary, Wv^felcvt^Wvofct^- 
dace some other substance which, shall "be nttta&uai&&.«&> *» ^\x&» 
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heat/ and bo furnish the light. M. Bourbouze employs for the 
purpose a roll of very fine platinum wire-gauze, upon which he 
directs a large number of very small jets of the mixed gases. 
The combustion of these gives a vivid incandescence to the 
platinum, and furnishes light at a considerably reduced cost. 
The air, however, has to be supplied by a sort of blow-pipe appa- 
ratus, which complicates the matter ; but notwithstanding this, 
the inventor assures us that a great saving is made by the use of 
his invention. — Meclumics' Magazine. 



GAS-LIGHTING. 

The illuminating power of a Gas jet, it is found, may be im- 
mensely increased by introducing a small cylinder of magnesia 
into the centre of the flame, somewhat after the manner adopted 
in the Drummond Light of introducing a small ball of lime. The 
announcement of the success of this expediment now comes to 
us from Paris with a very great pretension ; but in reality there 
is little new in it. The species of light now required is an elec- 
trical light of moderated intensity, produced in a globe of mag- 
nesia or other appropriate material, and the electricity could be 
distributed to every bouse by wires in the way in which gas is 
now distributed in pipes. The electricity should, as in the case 
of the electric lights for lighthouses, be generated by mechanical 
power. 



MEASUREMENT OF DAYLIGHT. 

Mr. R. J. Wright has read before the Royal Society a paper 
on the subject of an easy manner of measuring the intensity of 
total Daylight. It has been highly spoken of by our leading 
philosophers. A white disc, with a black central spot, is made to 
Blide up and down within a metal tube. The tube is mounted 
vertically, and the observation is made by peering down it, and 
noting the point, as indicated on a graduated scale, at which 
the disc and spot can just be discerned in the darkness. The 
brighter the daylight, the greater the depth of the limit of visi- 
bility ; the darker the day, the nearer to the tube's edge must 
the disc be brought. It will be seen that the measurements are 
differential, and that they may be affected by the sensitiveness 
of the observer's eye. 



extension of the lime-light. 

Its principle is exactly the same as that known as the " Drum- 
mond Light," but some slight improvements have recently been 
introduced into its working. Three substances are concerned in 
the production of the light — viz., two gases, oxygen and hydro- 
gen, and a solid — lime. The mode in wniota. \i\ife%fe *x<& w&^LSa *» 
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follows :-— a jet of hydrogen being lighted, a jet of oxygen is 
turned on so as to mix with it, and the solid incombustible lime 
being so arranged as to be exposed to the intense heat, it emits a 
light so pure and so powerful that it is only rivalled by that of 
the sun. The method of using and lighting the jet is precisely 
the same as with a common gas-burner ; so that no special know- 
ledge or instruction is requisite for its management. When the 
consumption of the lime-light gases does not exceed 1£ ft. per 
hour, the light produced is equal to four gas-lights, each burning 
five feet per hour. Three feet per hour give a light equal to 15 
gaslights, each burning five feet per hour. Six feet per hour 
give a light equal to 60 gas-lights, so that six feet are equal to 
300 ft. of gas. The two gases may be easily produced, and a 
very small main would be sufficient to convey them through the 
streets for the lighting of dwelling-houses — a purpose for which 
this light is singularly well-fitted, as its products of combustion 
are quite innoxious, and have no tarnishing effects. Another 
advantage is that it exercises no changing influence on colours, 
every tint being as distinctly observable by its assistance as in 
the light of the sun. Various towns in Scotland are adopting 
the light, and it is expected that the lime-light will gradually 
supersede the use of gas. — London Scotsman. 



TEMPERATURE OF FLAMES. 

A valuable paper by Bunsen, " On the Temperature of the 
Flames of Carbonic Oxide and Hydrogen," appears in Poggen- 
dorff's Annalen. When a mixture of a combustible gas with 
oxygen is ignited, the elevation of temperature which occurs can 
be easily computed by a reference to the heat generated by com- 
bustion and the specific heat of the products of combustion. The 
rate of propagation of ignition of a mixture of oxygen and hydro- 
gen is 34 metres per second, and of carbonic oxide and hydrogen 
1 metre per second. A mixture of carbonic oxide and oxygen, in 
the proportions proper for combustion, will, it is reckoned, be 
heated from deg. to 3,033 deg. centigrade ; of hydrogen and 
oxygen, from deg. to 2,844 deg. centigrade ; a mixture of car- 
bonic oxide and air, from deg. to 1,997 deg. centigrade ; and a 
mixture of hydrogen and air from deg. to 2,024 deg. centigrade. 



improved photographic process. 

By the usual manner of producing photographic impressions, 
when the invisible impression is formed in the camera, it is re- 
moved into a dark room, and at once developed or rendered 
visible by means of solutions or analogous ponderable agents. 
Mr. F. B. Gage, of St. Johnsbury, Vermont, U.S., undoc feT«raR& 
British patent, employs, on the contrary, iM mfcfl \t* tetrad ^ 
partial development in the camera toy the aid. oi dSSoasA^sfi^' 
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The development is afterwards completed in the usual way, 
taking the precaution to reduce the strength of the developing 
fluid with water. 

Mr. Gage takes a photographic impression in the usual man- 
ner, and then places some plain dark dead surface in front of the 
camera, the sensitive surface still remaining in the camera. He 
then removes the covering frem the lens tube, and exposes the 
sensitive surface on which the impression has been formed to the 
light reflected from the dark surface, while the dark surface is 
kept in gentle motion, so as to prevent the sensitive surface from 
taking an impression of any wrinkles or other variations on the 
surface from which the light is reflected. The time of this ex- 
posure is varied according to the amount of light reflected and 
the effect it is desirable to produce. The usual amount of time 
occupied in this exposure will be from one-fourth to double the 
time employed in taking the invisible impression ; but in some 
cases it can be extended much beyond this time. For a dark 
dead surface Mr. Gage usually uses a piece of thick black woollen 
cloth about 18 in. square, attached by one edge to a stick about 
2 ft. long, which is held horizontally and gently moved in front of 
the camera with the left hand, while the lens tube is uncovered 
with the right hand. It is not absolutely essential that this 
dark surface be kept in motion, but it is safer. This exposure of 
the sensitive surface to the light reflected from a dark dead sur- 
face apparently leaves the lightest portions of the impression 
but little changed, while it effects a much greater change in the 
darkest portions of the same, and thus harmonizes and properly 
blends the two, giving to the whole an atmospheric effect never 
before realized in photographic impressions. It also renders it 
less difficult to obtain the necessary intensity in negatives. 

This invention applies equally well and is operated in the same 
manner in taking positives or negatives in the camera, and it may 
be used without further instructions in producing any style of 
photographic pictures. It is necessary that the dead surface be 
suitably lighted, and the time of exposure proportioned to the 
result desired to be produced. The best results are produced 
when the dead surface is as strongly lighted as possible without 
sunlight, using a diaphragm to reduce the aperture of the lens 
to prevent the development being so rapid as to become unman- 
ageable. Mr. Gage has produced excellent results with a silver 
bath of twenty grains of nitrate of silver to the ounce of water, 
being about one-half the usual strength in use, the sensitizing of 
the collodion being proportionally reduced ; it will effect a great 
saving of expense for this reason. The inventor believes hie 
invention also removes the most important obstacle to the pro- 
duction of dry plate impressions by harmonizing the lights and 
shades, which have heretofore usually been hard and inartistic. 
Exposing the sensitive surf ace in the manner described, before the 
impression is formed, has lesB tendency Vo \>WcA Mtaa \^t&& md 
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shades than when done afterwards ; but it gives a different and 
peculiar tone to the impression, which in some cases is very de- 
sirable, especially in negatives. 

When the object to be impressed is strongly lighted, accom- 
panied with deep heavy shadows, it is advisable to illuminate in 
the manner described the sensitive surface both before and after 
the impression is formed. This is effected by moving the black 
cloth before the camera a short time before as well as after, and 
operating otherwise in the same manner as before described. 
Some good effect may be produced by admitting transmitted 
light upon the sensitive surface, or light reflected from yellow 
and even red and other coloured surfaces, either before or after, 
or both before and after the photographic impression has been 
formed. The reflection from a dark dead surface, however, is 
much to be preferred, and Mr. Gage states that he has found his 
method of operating perfectly convenient and practical for use. 



ACTION OP LIGHT UPON CHLORIDE OF SILVER. 

If in a tube of white glass, from 14 to 15 inches long, you 
enclose moist Chloride of Silver (freshly precipitated by means of 
a solution of chlorine in water), and expose it to the direct 
action of the solar rays, it will be observed, that while the chlorine 
solution is yellow, the chloride of silver remains white ; but after 
the chlorine solution becomes colourless, the chloride decomposes 
the water under the action of light. As soon as the chloride of 
Bilver. blackens at the surface, it should be agitated from time to 
time, and left exposed for a few days to a direct light, until the 
whole becomes of a fine black colour. If the tube is now taken 
into a dark place, the blackness will disappear by degrees, 
chloride of silver becoming re-formed, and the contents of the 
tube becoming perfectly white again ; and this experiment may 
be repeated indefinitely. It is an evidence that in their succes- 
sive reactions the chlorine, oxygen, hydrogen, &c, preserve pro- 
perties of combination and re-combination. Bromide of silver 
(and, probably, cyanide) present the same reaction. Iodide of 
silver only blackens in the sun, after being sensitized by means 
of pyrogallic acid. It does not blacken visibly without a re- 
ducing agent. — Chemical News. 



MANUFACTURE OF IRON. 

A paper has been read to the British Association, "On Some 
Points Affecting the Economical Manufacture of Iron," by Mr. J. 
Jones. The author estimated the production of pig-iron in 
Great Britain at 4,500,000 tons per annum, and the make of 
finished iron at about 3,000,000 tons. He adduced these statistics 
to show the immense issues involved in \tafc Vm^TOraoi&BQta&^bA 
wished to notice. He then referred to l\ie ecoivoYOARfcX. v^osa&£s&. 
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of fuel in the iron manufacture, more particularly in the finished 
iron processes, and remarked that the newer blast-furnace plant left 
little to be accomplished in the economical use of fuel, except in 
utilizing the waste produces given off in coking the fuel. In pad- 
dling, however, great waste of fuel went on, and two modifications 
of the ordinary puddling-furnace were to be noticed as calculated 
to save from 20 to 25 per cent, of fuel, and to consume all the smoke 
usually produced. The Wilson Furnace, in its most recently im- 
proved form, consisted of a sloping chamber, into which the fuel 
was fed at the top ; and the volatile matters generally forming 
smoke were reduced by passing over the incandescent mass of fuel 
further along the chamber. The air for combustion was delivered 
into the furnace in a heated condition, and a steam-jet was de- 
livered underneath the grate, by means of which the formation of 
clinkers was avoided. The Newport Furnace, Middlesborough, 
had a chamber constructed in the ordinary chimney-stack ; and 
in this were placed a couple of cast-iron pipes, with a partition 
reaching nearly to the top. These pipes were heated by the 
waste gases from the puddling-furnace, and through them the air 
required for combustion was forced by means of a steam-jet, and 
was thus delivered in front of the grate in a highly-heated condi- 
tion. These furnaces, of which a considerable number were in 
operation at the Newport Works, effected a saving of at least 25 
per cent, in fuel. The structural modifications would involve 
comparatively little outlay, and the saving to be effected would 
recoup that outlay in a single year. The economy represented 
by applying the new plans to the whole iron trade would amount 
to about 1,500,000 tons of coal per annum. 

The author proceeded to describe the manufacture of iron by 
the Radcliffe Process, which had been for some time in operation 
at the Consett Ironworks, Newcastle. The puddled iron, which 
was usually rolled into rough bars, straightened and weighed, 
allowed to get cool, then cut up, piled, heated, rolled into blooms, 
re-heated, and, finally, rolled into finished iron, after a compli- 
cated series of operations, was, by the new method, finished off 
by a continuous and simple process. Five or more puddled balls 
were put together into a large bloom, under a very heavy steam- 
hammer, shingled down into a bloom, passed for a short time 
through a heating furnace, and rolled off into finished iron, not 
more than half an hour after the iron left the puddling-furnace. 
Specimens of iron made by the process were exhibited. A great 
saving in the cost of manufacture was represented by this process 
in all departments of the manufacture of finished iron ; and it 
was calculated that a saving of 1,500,000 tons of coal alone would 
result from the general application of this system. Particular 
stress was laid upon the fact that, in carrying out this process, no 
extensive or expensive alteration of existing works was required, 
and a, saving of from 3^ to 4 cwt. o£ puddled iron would be secured 
upon each ton of finished rails or -platea n.ov* Wa^ <yo&, W*& «&{& 
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of making malleable iron being reduced to a rerj considerable 
extent. The importance of the whole question, in a national 
point of view, was also dwelt upon. 



STEEL MANUFACTURE. 

Mr. Ferdinand Kohn has published a paper " On the Recent 
Progress of Steel Manufacture." He stated that at the last meet- 
ing of the British Association at Dundee he called attention to a 
new process of steel manufacture, viz., on the open hearth of a 
Siemens' Furnace by the mutual reaction of pig iron and decar- 
burized iron, or wrought iron, upon each other, which was known 
in France as the Martin Process. Within the last year the pro- 
cess has been brought into operation in this country, and he had 
now the pleasure of laying before the meeting a few samples of 
steel which had been made by the process in the Cleveland district. 
The process realizes the old and repeatedly proposed idea of 
melting wrought iron in a bath of liquid pig-iron, and thereby 
converting the whole mass into steel. The principal elements of 
its successful operation, and the points which distinguish it from 
all previous abortive attempts were — 1st, the high temperature 
and the neutral or non-oxidizing flame produced by the regene- 
rative gas furnace of Mr. Siemens ; and 2ndly, the method of 
charging the decarburized iron into the bath of pig-iron in mea- 
sured quantities or doses. These doses of wrought iron or steel 
are added to the bath in regular intervals, so that each following 
charge in melting increases the quantity of liquid mass, and adds 
to the dissolving power of the bath, until complete decarburiza- 
tion is arrived at. The charge is then completed by adding to 
the decarburized mass a certain percentage of pig-iron, or of 
the well-known alloys of iron and manganese, and the degree of 
hardness or temper of the st-eel produced depends upon the pro- 
portion of this final addition. Having referred to the works in 
this country which had begun to work the process, and produced 
various tables showing the results of experiments that had been 
conducted, he referred to the question of cost, stating that the 
materials for producing a ton of steel were estimated to cost 
£6 6s., to which must be added wages, repairs of plant, and 
royalties to both patentees, which would bring the prime cost 
of the Siemens-Martin steel to about £7 10s. per ton, precisely 
the same as the prime cost of Bessemer steel. Referring to 
the question of how this new process is likely to affect the pro- 
gress of the Bessemer system, of which it seemed to be a rival, 
Mr. Kohn said that, in his opinion, the only influence which it 
could have upon the Bessemer steel was to stimulate and assist 
it, and widen the sphere of its application. The two processes, 
working with different classes of raw material, could never Qov&fe 
into direct rivalry. By working up fhe -wa&ta W&. <&<& <& "0&» 
Bessemer Steelworks, the crop ends oi ates\ xaSua, «i&. «a£&Mt 
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material, the new process would assist in cheapening the prime 
cost of Bessemer steel, in which the waste plays an important 
part. 



GAS FURNACE. 

Mr. C. W. Siemens has delivered to the Chemical Society a 
lecture " On the Regenerative Gas Furnace, as Applied to the 
Production of Cast Steel." Processes were described by means 
of which low carbon steel of good quality can be manufactured 
from worn railway bars, or produced direct from the ore by dis- 
solving the spongy metal, as soon as formed, in a bath of melted 
pig iron. Models of the furnaces were shown, and amongst the 
metallic specimens exhibited was a quality of steel containing 
2 per cent, of tungsten, the magnetic properties of which were 
remarkable, a small horseshoe magnet made from this alloy 
being capable of supporting twenty times its own weight from 
the armature. 



heaton's direct steel process. 
The names of Parry, Uchatius, and Martin in earlier, and those 
of Bessemer and Siemens in more recent times, are inseparately 
connected with the history of Steel -making. Another successful 
worker in this direction has lately come before public notice — 
Mr. John Heaton, who has brought to a successful issue a direct 
method of producing steel, which bids fair to place other pro- 
cesses in the shade. This process has been at work for many 
months past in one locality — the Langley Mill Works, in the 
Erewash Valley, near Nottingham — upon a manufacturing scale, 
and with complete success, both metallurgic and mercantile. The 
Heaton Process is a direct chemical reaction, and consists in 
applying to the molten crude iron nascent oxygen developed at 
the moment of contact between the molten cast iron and such 
salts and nitrates as yield oxygen under those conditions. The 
idea of decarburizing crude iron by the use of nitrates is, we 
believe, to be found in many chemical works, and is, therefore no 
novelty. But the fact of its being carried out in practice to a 
successful issue is, and therefore reflects the highest credit on 
Mr, Heaton. The salt employed by Mr. Heaton is the nitrate of 
soda, which is much more plentiful than nitre. It is not decom- 
posed in presence of fluid cast iron with the same intense energy 
that nitre is, but still would prove more or less unmanageable as 
an agent for the burning out of the silicon, carbon, sulphur, 
phosphorus, &c, were it not for the extremely simple but beau- 
tifully effective apparatus invented for its application, and which 
constitutes, in fact, the essence of Mr. Heaton's patents, of which 
he has taken out several in connexion with this process. This 
apparatus will be found illustrated at \>fc%fc* 350 and 351 of our 
present issue, a detailed description. a^coTc^wv^3v^^^w^gcwos\s^» 
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The process by which the extraordinary results we shall pre- 
sently describe are produced, is conducted as follows : — Cast iron 
of any quality is first melted in a common iron-foundry cupola 
with coke fuel. A known quantity of the liquid iron — usually 
about a ton — is tapped out into an ordinary crane-ladle, which is 
swung round to the side of the converter. This latter is a tall 
cylinder of boiler plate, open at the bottom, between which and 
the floor a space is left. The converter has a firebrick lining, 
and terminates in a conical covering, out of which an iron funnel 
opens to the atmosphere. In the bottom of the converter a 
number of short cylindrical pots, lined with brick and tire-clay, 
are adjusted. Into the bottom of one of these pots a given weight 
of crude nitrate of soda of commerce is put. The surface of the 
powder is levelled and covered by a thick circular perforated 
plate of cast iron. One of these pots thus prepared having been 
adjusted to the bottom of the cylinder, the converter is now 
ready for use. At one side of the cylinder is a hopper, covered 
by a loosely -hinged flap of boiler plate. This plate is raised, and 
the ladleful of liquid cast iron is poured into the converter, and 
descends upon the top of the cold cast iron perforated plate. The 
plate does not float up nor become displaced, nor does any action 
become apparent for some minutes, while the plate is rapidly 
acquiring heat from the fluid iron above it, and the nitrate 
getting heated by the contact with it. What follows is so well 
described by Professor Miller, of King's College, in a Report now 
before us, that we prefer giving it in the Professor's own words. 
He says : — " In about two minutes a reaction commenced ; at 
first a moderate quantity of brown nitrous fumes escaped; 
these were followed by copious blackish, then grey, then whitish 
fumes, produced by the escape of steam, carrying with it, in 
suspension, a portion of the flux. After the lapse of five or six 
minutes deflagration occurred, attended with a roaring noise and 
a burst of a brilliant yellow flame from the top of the chimney. 
This lasted for about a minute and a half, and then subsided as 
rapidly as it commenced. When all had become tranquil, the 
converter was detached from the chimney, and its contents were 
emptied upon the iron pavement of the foundry. These consisted 
of crude steel and of slag. The crude steel was in a pasty state, 
and the slag fluid j the cast iron perforated plate had become 
melted up and incorporated with the charge of molten metal. The 
slag had a glassy, blebby appearance and a black or dark green 
colour in mass." 

The crude steel thus produced from Heaton's converter is 
broken up, and after the lumps have been squeezed under the 
shingling hammer, are again heated in a common balling furnace. 
They are afterwards rolled or forged into bars or masses of any 
required form. In this condition the material is called by the 
inventor " steel iron," which, in fact, is a product oVita.vafe^.itavsv 
the crude steel by taking out the carbon Vo. \foa t<&^&X>v&% 
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furnace. It is an iron which is nearly free from sulphur and 
phosphorus, possessing great strength and toughness, and is for 
structural purposes equal to the renowned wrought iron pro- 
duced at Lowmoor and Bowling Works. It welds perfectly; 
it is tough both hot and cold, neither red-short nor cold-short, 
and forges beautifully at both the test temperatures for iron — a 
low red, and a clear yellow heat. This steel-iron is in itself ft 
very valuable material, which has been produced ready for 
market without the intermediate process of piling and balling. 
From this material Mr. Heaton produces his cast steel in the 
following manner : — The cakes, after they have been squeezed by 
the shingling hammer, are broken up, put into ordinary clay 
melting-pots of the usual size, holding about 60 lb. each. To 
each 100 lb. of the material, about 2£ lb. or 3 lb. of spiegel-eisen, 
or its equivalent of oxide of manganese and a little char- 
coal, are added, and the whole is fused and cast into ingots. It 
is now excellent cast steel, and when the ingots have been tilted 
in the usual manner, cast-steel bars are produced fit for any 
uses to which steel is at present applied. Such is the Heaton 
Process ; its simplicity and directness need neither comment nor 
praise at our hands. 

We have already referred to Professor Miller's Report, which 
gives the following results of analysis of three samples of metal 
produced at the Langiey Mills under his own observation : — 



Cupola 
Pig <*). 



Crude 
Steel (7). 



Steel 
Iron (8). 



Carbon 

Silicou, with a little titanium. 

Sulphur 

Phosphorus 

Arsenic 

Manganese 

Calcium 

Sodium 

Iron (by difference) 



2-830 
2950 
0113 
1-455 
0041 
0318 



92293 



1-800 
0*266 
0018 
0293 
0039 
0090 
0319 
141 
97026 



100-000 



100000 



0993 
0149 

traces. 
0292 
0024 
0088 
0-310 

traces. 
98144 



100000 



" It will be obvious from a comparison of these results," says 
the Professor, " that the reaction with the nitrate of soda has 
removed a large proportion of the carbon, silicon, and phos- 
phorus, as well as most of the sulphur. The quantity of phos- 
phorus (0'298 per cent.) retained by the sample of crude steel 
from the converter which I analysed is obviously not such as to 
injure the quality. The steel iron was subjected to many severe 
tests. It was bent and hammered sharply round, without 
cracking. It was forged and subjected to a similar trial, 
both at a cherry-red heat and at a clear yellow heat, without 
czncking; it also welded satisfactorily." The Professor con- 
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eludes his report by stating that Heaton's process is based upon 
correct chemical principles, and that the mode of attaining the 
result is both simple and rapid. 

Besides the Report of Professor Miller, we have before us re- 
ports from Mr. Robert Mallet, C.E., and from Mr. David Kirkaldy , 
upon the general principles of the invention, and the results of 
the testing of a number of bars of Heaton's steel-iron. Both of 
these reports are exceedingly satisfactory, and bear valuable 
practical testimony to the high character of the process and the 
material produced. Mr. Mallet's conclusions are: — "1st. That 
Heaton's patent process of conversion by means of nitrate of 
soda is at all points in perfect accord with metallurgic theory. 
That it can be conducted upon the great scale with perfect safety, 
uniformity, and facility, and that it yields products of very high 
commercial value. 2nd. That in point of manufacturing 
economy or cost, it can compete with advantage against every 
other known process for the production of wrought iron and 
steel from pig-iron. 3rd. Amongst its strong points, however, 
apart from and over and above any mere economy in the cost of 
production, are these : — It enables first-class wrought iron and 
excellent steel to be produced from coarse, low-priced brands of 
crude pig-irons, rich in phosphorus and sulphur, from which 
no other known process — not even Bessemer' s — enables steel of 
commercial value to be produced at all, nor wrought iron, except 
such as is, more or less, either ' cold short ' or ' red short.' Thus 
wrought iron and cast steel of very high qualities have been 
produced in my presence from Cleveland and Northamptonshire 
pig-irons, rich in phosphorus and sulphur; and every iron- 
master, I presume, knows that first-class wrought iron has not 
previously been produced from pig iron of either of those dis- 
tricts, nor marketable steel from them at all. Heaton's process 
presents, therefore, an almost measureless future field in extend- 
ing the manufacture of high-class wrought iron and of excellent 
steel into the Cleveland and other great iron districts, as yet 
precluded from the production of such materials by the inferior 
nature of their raw products. It admits of the steel manufacture 
also being extended into districts and countries where fuel is so 
scarce and dear that it is otherwise impossible." 

Mr. Kirkcaldy's tests go to show that the wrought iron made 
from Cleveland and Northampton pigs, and tested for tensile re- 
sistance, bore a rupturing strain of 23 tons per square inch, and 
an elongation of nearly one-fourth of the original unit in length. 
The tilted cast-steel made from the same pig-irons, bore a tensile 
strain at a rupture of above 42 tons per square inch, with an elon- 
gation exceeding one-twelfth of the unit of length. These results 
show the remarkable quality of the material, and the fitness of 
the former for artillery, armour-plates, and boilers, and of the 
latter for rails, shipbuilding, and all other structural uses. — 
Mechanics' Magazine. 
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Natural Mnstonj. 

ZOOLOGY. 



DARWINISM. 

A paper, by the Rev. F. 0. Morris, "On the Difficulties of 
Darwinism," has been read to the British Association. The diffi- 
culties stated by the author, and the way in which they are met 
by Darwinians, are fully seen in the subjoined discussion. 

Mr. Wallace said that the points mentioned by the author 
really presented no difficulties whatever to the Darwinian theory. 
He asked, for instance, why female birds did not sing ? Mr. 
Darwin had himself explained the reason ; it was the same as 
that for which the plumage of the female bird was less beautiful 
than that of the male. In birds, as in all the lower animals, the 
female chooses the male ; and it is the attractions of the latter 
that lead to the pairing. This applied both to the voice and the 
plumage. Another " difficulty " raised by the author had refer- 
ence to the winged beetles of Madeira. Mr. Darwin* s theory 
was that, as Madeira was a single island in the middle of the 
Atlantic, subject to violent storms of wind, insects from it once 
blown out to sea could not get back again. Flying insects would 
thus be at a disadvantage and might become extinct, while those 
without wings would survive. But there were some beetles in 
Madeira which could not get on without flying, as they would 
lose their means of subsistence. It was a remarkable fact, how- 
ever, that such insects had longer wings than the corresponding 
animals in Europe, having gradually acquired increased power 
to enable them to battle against the wind. This Mr. Darwin 
illustrates by supposing the case of a ship striking against a rock 
near land. Persons who could swim well would get to the shore ; 
those who could swim imperfectly would probably be drowned in 
the attempt ; and those who could not swim at all would remain 
on the wreck, and have a good chance of getting ashore the next 
day by the boats. Thus the advantage would be to those who 
could swim well and those who could not swim at all, and, in 
like manner, to insects that could fly exceedingly well and those 
that could not fly at all. The author referred to the circumstance 
of apple-trees differing in different years in the quantity of fruit, 
and said that this did not depend upon the war of apple-trees 
with each other. Mr. Wallace said we must go back to the 
crab-apple for the true cause. There was a war in Nature, a 
struggle for existence, not only between one crab and another, 
but between crab-trees and every other kind of tree. All these 
produced millions of seeds e\ery -3q&x,\h&tc&quq seed in 
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a thousand became a tree. Why did one become a tree rather 
than another? The slightest difference in circumstances con- 
nected with growth would affect the life or death of a particular 
seed. Again, the author maintained that cultivated plants and 
domesticated plants, when allowed to go wild, returned to the 
original form ; and he cited as an illustration the case of the 
pansy. Mr. Darwin and other distinguished naturalists denied 
that assertion ; and the author should have given proofs of it, if 
he desired it to be believed. With regard to the moral bearing 
of the question as to whether the moral and intellectual faculties 
could be developed by natural selection, that was a subject on 
which Mr. Darwin had not given an opinion. He (Mr. Wallace) 
did not believe that Mr. Darwin's theory would: entirely explain 
those mental phenomena. 

The Rev. H. B. Tristram said, he himself thought it best to 
make a compromise between the extremes of Darwinians and the 
religious party. He thought there was a number of shallow 
young men who used Darwin's name as a shibboleth, and did 
not really understand the matter. Mr. Darwin's theory had 
nothing to do with the soul, nor was there a question as to a 
Creator, but as to how the Creator had created. It was not 
right that the clergy should be mistrusted by men of science, 
and blamed by their own cloth too, when they attempted to go 
into these questions. 

Dr. Grierson complained that newspapers and other popular 
periodicals never presented a correct statement of the Darwinian 
theory, but invariably caricatured it. 

Professor Rolleston said he had thought this matter out for him- 
self, and found he could still keep to the old belief in which he was 
brought up, whilst accepting the philosophy of Darwin. He agreed 
with the principle laid down by Archbishop Whately, who said that, 
if he ever founded a sect, one of its rules should be that no man 
should ever attempt to prove any proposition in natural science by 
.appealing to the word of God. Natural science people should be 
left to work out their own conclusions. If they fell into errors, 
there were plenty of their own brethren ready enough to set 
them right. If a thing was true, it was true all round, and there 
was no truth to which it would be contradictory. No doubt if 
any theory led logically to a conclusion known to be false, the 
premises must also be false ; but it did not appear to him that 
Mr. Darwin's conclusions were false. 

The President of the British Association, Dr. Joseph Hooker, 
in his inaugural address, thus referred to the progress of the 
Darwinian theory : — " Ten years have elapsed since the publica- 
tion of ' The Origin of Species by Natural Selection,' and it is 
hence not too early now to ask what progress that bold theory 
has made in scientific estimation. The most widely -circulated 
of all the journals that give science a prominent ^la«fc otl \k«a 
title-pages, the Ath&nceum, has very xeceulVy ta\ft. Sk to w«t^ 
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country where the English language is read, that Mr. Darwia'i \ 
theory is a thing of the past ; that natural selection is rapidly 
declining in scientific favour ; and that, as regards the above two 
volumes on the variations of animals and plants under domestic 
cation, they ' contain nothing more in support of origin by selec- 
tion than a more detailed re-asseveration of his guesses founded 
on the so-culled variations of pigeons/ Let us examine for our* 
selves into the truth of these inconsiderate statements. 

" Since the ' Origin ' appeared, ten years ago, it has passed 
through four English editions, two American, two German, two 
French, several Russian, a Dutch, and an Italian j while of the 
work on Variation, which first left the publisher's house not 
seven months ago, two English, a German, Russian, American, 
and Italian edition are already in circulation. So far from natu- 
ral selection being a thing of the past, it is an accepted doctrine 
with every philosophical naturalist, including, it will always be 
understood, a considerable proportion who are not prepared to 
admit that it accounts for all Mr. Darwin assigns to it. Reviews 
on ' The Origin of Species ' are still pouring in from the Con- 
tinent, and Agassiz, in one of the addresses which he issued to 
his collaborateurs on their late voyage to the Amazon, directs 
their attention to this theory as a primary object of the expedi- 
tion they were then undertaking. I need only add, that of the 
many eminent naturalists who have accepted it, not one has 
been known to abandon it ; that it gains adherents steadily, and 
that it is, par excellence, an avowed favourite with the rising 
schools of naturalists ; — perhaps, indeed, too much so, for the 
young are apt to accept such theories as articles of faith, and 
the creed of the student is also too likely to become the shibbo- 
leth of the future professor. The scieDtific writers who have 
publicly rejected tho theories of continuous revolution or of 
natural selection, or of both, take their stand on physical 
grounds, or metaphysical, or both. Of those who rely on the 
metaphysical, their arguments are usually strongly imbued with 
prejudice, and even odium, and, as such, are beyond the pale of 
scientific criticism. Having myself been a student of moral 
philosophy in a northern University, I entered on my scientific 
career full of hopes that metaphysics would prove a useful 
mentor, if not quite a science. I soon, however, found that it 
availed me nothing, and I long ago arrived at the conclusion, so 
well put by Agassiz, where he says, * We trust that the time is 
not distant when it will be universally understood that the battle 
of the evidences will have to be fought on the field of physical 
science, and not on that of the metaphysical.' — (' Agassiz on the 
Contemplation of God in the Kosmos,' Christian Examiner, 
4th series, vol. xv., p. 2.) Many of the metaphysicians' objec- 
tions have been controverted by that champion of natural selec- 
tion, Mr. Darwin's true knight, Alfred Wallace, in his papers on 
'Protection ' (Westminster Review 1 } an& * GxeafcLou. of Law,' &c. 
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(Journal of Science, October, 1867,) in which the doctrines of 
' continual interference * and the ' theories of beauty/ kindred 
subjects, are discussed with admirable sagacity, knowledge, and 
skill. But of Mr. Wallace and his many contributions to philo- 
sophical biology, it is not easy to speak without enthusiasm j for, 
putting aside their great merits, he, throughout his writings, with 
a modesty as rare as I believe it to be unconscious, forgets his 
own unquestioned claims to the honour of having originated, 
independently of Mr. Darwin, the theories which he so ably 
defends."* 



NATURAL SELECTION. 

A paper has been read to the Ethnological Society " On the 
Theory of the Origin of Species by Natural Selection," by the 
President, Mr. J. Crawfurd. The author reviewed shortly the 
Darwinian theory of a perpetual sequence of profitable variation 
in every species of plants and animals, proceeding to show that 
in authentic history, however remote, there is no trace of such 
variation ; but that the mummies of the ibis and kestrel hawk, 
and drawings of the ox, ass, dog, and goose, which existed in 
ancient Egypt, show them as identical with the animals living 
at this day. The arguments of the Darwin school are chiefly 
derived from the variations to be met with in animals and plants ; 
but these seldom occur in the wild state, but only after subjec- 
tion to the control of man. We did not find the disposition 
towards variation in all species, the ass and the camel being 
notable instances, and because whenever under man's influence 
it does take place, it results in a weakening in the animal of 
those qualities which render it most fit to maintain " the struggle 
for life." After a return to the wild state, the bird or animal 
loses those qualities it had acquired, and merges into the common 
stock. This, if the theory of progressive and profitable develop- 
ment were correct, it should not do, but should impart its own 
properties to its fellows. The same thing was seen in plants, — 
the rose and pine-apple, for instance, which, by cultivation, 
gained qualities agreeable to man, but lost the power of repro- 
duction, and were thus weakened in " the struggle for life." 



ORIGIN OF MYTHS. 

The popular notion of Myths is, that they are free and unre- 
stricted growths of fancy, and that the study of such baseless, 
unsubstantial fabrics of the imagination can lead to no precise 
or scientific results. But wider knowledge must dissipate this 
idea by showing that myths are intellectual developments to be 
traced to definite causes, like other products of the human mind. 

* The Athenaum has replied to these. &tatom«&\&. 
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Thus the myth that, on a certain hill there was a battle of giants 
and monster*, will he probably interpreted by the fact that great 
fossil bones are really found on the spot. Again, the story of 
the presence of a race of men with tails in a particular district 
is apt to indicate the real existence of a tribe of aborigines or 
outcasts, like the Miautsze of China or the Cagots of France. 
Th«ro are two " philosophic myths," invented again and again 
in the infancy of science to account for strictly physical pheno- 
mena. The Polynesian myth of Mafine, the subterranean god 
who causes the earthquake by shifting from shoulder to shoulder 
the earth which he carries, and many other similar myths, come 
under the common heading of myths of an earth -bearer, found 
in various regions to account for the occurrence of earthquakes. 
The myth of the Guaranis of Brazil, that a jaguar and a huge 
dog pursue the sun and moon, and devour them, which causes 
eclipses, is an inHtance from the wide-spread group of eclipse - 
myths of a similar kind. On this and other evidence the writer 
argued for the possibility of discovery in the phenomena of civi- 
lization, as in vegetable and animal structure, the presence of 
distinct laws, and attributed the now backward state of the 
science of culture to the non-adoption of the systematic methods 
of classification familiar to the naturalist. — Mr. E. B. Taylor, 
Proc. British Association. 



A VERY BARK DISEA8E. 

There exists on record in medicine up to the present day only 
one case of enormous overgrowth of all the bones of the body 
with wasting of the muscles. It was observed by Saucerotte. 
The second has boon recently observed by Professor Friedrich, 
and is described at length in Virchow's Archiv. bd. 1868. 
Saucerotte' s case was that of a man, aged 39, the weight of whose 
body rose, in the space of four years, from 119 lb. to 178 lb. by 
the increase of his bones, the muscles all the while wasting. 
The head of this man was monstrous, the eyes being pushed 
forward to the level of the forehead, and the lower jaw having 
attained an enormous thickness. Attacks of insensibility and 
difficulty of breathing characterized his complaint. M. Fried- 
rich's patient, aged 2(>, is one of six children, of whom all are 
healthy, exeept the youngest, who has a minor form of the same 
affection. At 18 he began to tind his feet and ankles growing 
large and heavy ; then the hands and lingers. The lower and 
upper limbs are of enormous size (the measurements are given), 
due entirely to the growth of the bones, the muscles being 
wasted. Standing, walking, and lying are all difficult. He finds 
comfort from cold baths. His internal organs appear healthy, 
and there is no disturbance of the brain. Medicines have been 
ineffectual, but latterly the disease has seemed to be stationary. 
— British Medical Journal. 
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AUSTRALIAN ZOOLOGY. 

The Duke of Edinburgh has brought, in the Galatea, a 
varied collection of colonial birds and animals. In Tasmania, he 
procured a very fine wombat, which was presented to him by 
Lady Dry, wife of the Chief Secretary of that colony ; this wom- 
bat was so tame and docile that it soon became a general favourite 
with all on board the Oalatea. From South Australia, Victoria, 
and Tasmania, his Eoyal Highness obtained a large collection of 
beautiful parrots and other birds, and this collection received some 
valuable additions in Sydney. His Royal Highness received as a 
present, from a gentleman in the Hunter River district, a pair of 
very fine emus ; and on the Saturday prior to the sailing of the 
ship, he was presented with a pair of large and very tame kan- 
garoos — one reared and presented by the Colonial Secretary, Mr. 
Parkes, and the other by Mr. J. T. Ryan, M.L.A. His Royal 
Highness also received from Mr. Parkes the mongouste, which 
killed the snakes at the museum on the occasion of the Royal 
visit to that establishment. This little animal was as docile and 
as playful as a kitten. The same gentleman also presented to 
his Royal Highness a pair of native cats, which, having been 
taken from their mother when very young, were reared and ren- 
dered as tame and tractable as ordinary domestic cats. — Hobart 
Town Mercv/ry. 



WALRUS. 

Dr. Murie has given to the Zoological Society an account of 
the morbid appearances observed in the Walrus lately living in the 
Society's Gardens, the death of which appeared to have resulted 
from extensive ulcerations in the stomach, caused by the pre- 
sence of numerous entozoa. These notes were accompanied by a 
description, by Dr. Baird, of the entozoon in question, which was 
regarded as a new species, and proposed to be called Ascaris 
bicolor. 



ELEPHANTS. 

In a review of Sir S. W. Baker's work " On the Nile Tribu- 
taries of Abyssinia," in the Athenceum, the traveller is taken to 
task for having omitted to notice that Bruce had preceded him 
in giving an account of the sword-hunters of the Hamram Arabs, 
of whom he indeed makes a feature in his book. A correspon- 
dent of that journal points out that it is still more interesting, as 
attesting the handing down of customs from generation to genera- 
tion, to know that the manner of hamstringing Elephants, as prac- 
tised by these people, was an art as perfectly uii&etstatfA V5 •Oca 
ancient barbarians (see Strabo, lib. xvi., p. iTi, oakTyvsA. ^S\&., 
lib. Hi., p. 161) as by Brace's and Baker's " ugu&eera" « " 3^- 
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^hunt-hunters." A relish for the flesh of elephants and hippo- 
potami, bo signally illustrated in Baker's work, appears to have 
boon a characteristic of the dwellers in a region so favoured by 
large game from time immemorial ; for we are told by Agathar- 
cides that Ptolemy would have redeemed the life of the elephant 
at any price, as he wanted elephants for his army ; but he met 
with a refusal from the native hunters, who declared they would 
not forego the luxury of their repast for all the wealth of Egypt 
It is recorded in tho celebrated inscription of Adule, that Ptolemy 
invaded Asia with his land and sea forces, and with elephants 
from the country of tho Troglodytes and Ethiopians. The latter 
may refer to the region in question, situated between the Settite 
and the Khor al Gash, and which probably constituted one of the 
chief hunting-grounds of the Ptolemies. The port for the em- 
barkation of elephants was, it is well-known, Ptolemais Theron, 
built by Eumedes, and which Ptolemy, the geographer, tells us 
was in the latitude of Meroe, that is to say, in 16 deg. 24 min. 
N. lat. ; or, in his tables, 16 deg. 25 min. 



GOLDEN EAGLE. 

A splendid specimen of the Golden Eagle has been captured 
in the little isle of Herm, one of the islets opposite Guernsey. 
Major Fielden, to whom the shooting in the island belongs, had 
found sensible marks of its presence in the destruction of his 
game, and at last, on the 16 ult., his keoper was fortunate enough 
to secure the precious depredator. This eagle weighs 7 lb. 12 oz., 
measuring 3 ft. from beak to tail, and 7 ft. 2 in. from wing to 
wing. 



THE GREAT BUSTARD. 

Mr. H. Stevenson has read to the British Association a paper 
" On tho Extinction of the Great Bustard in Norfolk and Suffolk." 
After referring to some very early allusions to the existence of 
tho bustard in this country, and to the gradual diminution and 
extinction of the species in tho different English counties, the 
author said that Norfolk was tho last county to reckon the bus- 
tard amongst its resident species. Tho two latest " droves " had 
their head-quarters in the open country round Swaffham, and in 
that near Thetford. The Swaffham drove formerly consisted of 
twenty-seven birds, but the number subsequently decreased to 
seventeen, sixteen, and eleven, and, finally, dwindled down to five 
and two. All accounts agreed in stating that the last remaining 
birds were hens. One great cause of the extinction of the bird 
was tho introduction of improved agricultu'nl implements, which 
destroyed the eggs. The precise time of extinction could not be 
determined with accuracy. The \ast-\a&owiia\>fc<i\T&ftu« were seen 
about the year 1838; but it Taad \>een& *\»te& Vfoafc v»a oil "Oei* 
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birds liad lingered on till 1843 or 1845. The other drove, near 
Thetford, consisted of thirty or forty birds ; but the number 
gradually declined to twenty-four, eighteen, fifteen, nine, seven, 
six, five, and two, the last survivors being hens only. Some per- 
sons supposed that the bird could be taken by dogs, but this 
was not confirmed by the testimony of trustworthy eye-witnessei?. 
After referring to the local distribution of the bustard in the 
county, and to the appearance of occasional immigrants from the 
Continent, Mr. Stevenson thus concluded his paper : " Having 
served its purpose in its day in the great scheme of Nature, the 
great bustard has passed for ever out of our local Fauna. Botter 
thus to have perished a few years earlier than to have met with a 
no less certain and more melancholy end. Had it still existed in 
1868, some reigning belle, some leading votary of fashion, would 
inevitably have decreed that bustards' plumes should be ' the 
thing ' for the season. Then, indeed, its fate would have been 
sealed at once, and the last British bustard would have been cut 
up for hats 1 " 



THE CUCKOO. 

The B-ev. Mr. Smith has contributed to the Zoologist a resume* 
of the researches of Dr. Baldamus respecting the natural history 
of the Cuckoo, by which it appears that the cuckoo never con- 
structs a nest, but lays her eggs upon the ground, and conveys 
each egg in her beak to the nest of some other bird, where it is 
hatched. The cuckoo, before laying, looks round to select the 
nests in which her eggs are to be deposited, and she never places 
more than one egg in one nest. She continues to watch these 
nests during the process of incubation, and it is the parent bird, 
and not the young cuckoo, which removes the other young birds 
from the nest. The eggs of the cuckoo are small, relatively with 
the size of the bird, and they have been observed to assimilate 
in the markings to the eggs of the foster-mother, whence it has 
been inferred that the cuckoo had the power of determining the 
markings on its eggs. But Dr. Baldamus says that this is not 
bo, but that the eggs of different cuckoos have different markings, 
and that each selects the kind of nest in which similar eggs are 
found. The parent cuckoos migrate before the young ones are 
strong enough to accompany them ; but the young ones follow 
by unerring instinct. 



SALMON CULTIVATION IN ENGLAND. 

Mr. Frank Buckland states that, in his official capacity as 
Inspector of Salmon Fisheries, he has lately visited many of the 
rivers of England and Wales. The supply of Salmon. Iraa \tfab\v 
much increased owing to the protection ofc t\ie lietr^tatoox*. ^Ma&. 
there remains much, to be done. He complaana \y&ter\s[ di *0&& 
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impediments thrown in the way of parent salmon ascending to 
the spa Aning-grounds by weirs. He instanced Diglis Weir, which 
was the " ball door" of the great Severn ; Chester Weir, that 
blocked the Deo ; Tadcaster Weir, on the Wharfe, &c. Besides 
these large weirs there were many other mill-weirs on rivers 
that would otherwise be highly productive. The study of sal- 
mon-ladders was of the greatest importance. He exhibited seve- 
ral models of ladders which might be applied to weirs at a 
reasonable cost, and without interfering with the water supply. 
The question of pollutions was a very serious one, not only for 
the fish, but also for the public health. He instanced the Dovey, 
tho Tees, the South Tyne, &c., wlrich were suffering under 
" hush" from the lead mines ; and he deprecated the habit of 
allowing chloride of iime to run into the riverB. Paper-makers 
were the great culprits in this matter. The law of pollutions 
should be made much stronger. He earnestly requested the at- 
tention of the D Section to tho question of "close time" for 
salmon, as the evidence went to show that the Welsh, CorniBh, 
and Devonshire rivers were "later rivers" than the Severn, 
Dee, Tay, Wye, &c. Mr. Buckland then expounded his theory 
as to the cause of the failure of oysters for the last six years. 
Tho cause of tho success tins year, he considered, was warm 
weather and tranquil water. He had published, in Land and 
Water y temperatures taken daily at fivo different oyster-fisheries. 
The results, he thought, confirmed his theory. He had obtained 
a heavy fall of spat at his experimental fishery at Reculvers, 
near Heme Bay. There had also been a fall of spat in the 
rivers Crouch, Roach, and on the grounds of the Heme Bay 
Oyster Company, but he believed that the Colne and the Black- 
water had not been so favoured. He called tho attention of the 
public to his " Museum of Economic Fish Culture," at the Horti- 
cultural Gardens, Kensington. He had hatched and- sent away 
to different rivers nearly 40,000 salmon and trout last year ; and 
in his collection would be found models, coloured casts of fish- 
nets, and other implements connected with the improvement of 
British fisheries. 



THE PARR CONTROVERSY. 

Briefly stated, the controversy is, or at least was, whether a 
little fish known in Scotland as the Parr, and in England as the 
semlet, was the young of the true salmon (Salmo Salar). "It 
is," said one body of the disputants. "It is not," rejoined 
another. And in that state tho discussion remained for a long 
period. But some clever persons, who took an interest in the 
economy of the salmon fisheries, being resolved that the parr 
question should not rest on such an unsatisfactory basis, deter- 
mined to see and observe for themselves, and began a Beries of 
what were in reality, although t"\ie ^nxaae ^fc» Vtaga. waknown, 
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piscicnltaral experiments. The experimenters are both dead, 
and they have gone to their graves unrewarded, although it is 
quite certain they did royal servico to the cause of the salmon 
fisheries. The names were Shaw, of Drumlanrig, forester to the 
Duke of Buccleuch, and Andrew Young, of Invershin, who was 
at the time of experimenting in the employment of the Duke of 
Sutherland, at Dunrobin Castle. They gathered the eggs of the 
Balmon, and kept them till they came to life, and grew into parrs, 
detaining them till they were seized with the migratory instinct, 
when they were found to have changed into what in Scotland 
are called smolts, having a totally different appearance from the 
parr, being scaled fish, ready to encounter the salt water, an 
element in which we know the parr cannot live. The most 
curious circumstance attending their experiments was the inde- 
pendent conclusions arrived at by the two men ; one found that 
the parr changed into smolts, and became scaled fish at a period 
of twelve months from the time of their being hatched ; whilst 
the other asserted that these fish did not become parr till they 
were two years old! Thus the parr question remained till 
the Stormontfield experiments began ; nothing being settled but 
that the parr ultimately became , young salmon, and even that 
was very grudgingly admitted by many of the controversialists. 
A curious turn was given to the controversy by the establish- 
ment of artificial breeding-ponds at Stormontfield on the river 
Tay. It was there found that neither Shaw nor Young was 
right, but that a moiety of the parr became smolts at the end of 
twelve months, whilst the other half of any given brood of sal- 
mon did not change till the fish were two years of age ! How 
is that ? will be asked. Well, we cannot tell ; nobody can tell ; 
it is one of those curiosities of fish growth which nobody can 
understand. — Gentleman's Magazine. 



THE WHITEBAIT AND THE HERRING. 

Dr. A. Gunther, of the British Museum, has given to the 
Zoological Society a resume" of his researches into the distinc- 
tions between the different fish of the Herring family. The 
British species of this important group are the herring, the sprat, 
the pilchard (which is identical with the sardines of the French 
coast) , and the two species of Bhad. These species are readily 
distinguished from one another by the numbers of their verte- 
bra and that of their scales, the relative position of the fins and 
that of the teeth. One of the most important results arrived at 
by this eminent ichthyologist is the absolute identity of the 
Whitebait and Herring. In the last volume of the Catalogue of 
Fishes in the British Museum, Dr. Gunther describes the whitebait 
as a purely nominal species, introduced into science in deference 
to the opinion of fishermen and gourmands, flu&oitataAVta&csTOc^ 
example of whitebait examined by himse\£ -wex^ -jo\hv^ V«rcv&^ 
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The late Mr. Yarrell, who has been followed^by most naturalists, 
regarded whitebait as a distinct fish, but the circumstances that 
it has the same number of vertebrae (5ft) as the mature herring, 
the same number of lateral scales, and an identical arrangement 
of fins and teeth, a combination of characters found in no other 
fish, prove conclusively that it is the fry or young of the herring ; 
moreover, an adult whitebait in roe has never been discovered. 
"With regard to tho effect on the supply of herrings occasioned by 
the destruction of tho young fry, it is probable that the number 
of eggs deposited by tho mature herring is so large and dispro- 
portionate to the number of fish that attain maturity that the 
capture of a portion of the fry could have no appreciable result 
in diminishing the multitude of mature fish. 



SEA-GULLS AND THE HERRING FISHERY. 

One of the principal sources of the prosperity of the Isle of 
Man is the Herring Fishery ; and one of tho principal means of 
ascertaining the whereabouts of the fish is the presence of flocks 
of Sea-gulls, which hover over the shoalB of fish. During the 
last few years, however, so many of these birds have been de- 
stroyed (in order to supply the demand for plumes for ladies' 
hats), that great fears were entertained in the island that the 
bird would become extinct, and that thus the fishermen would be 
deprived of one of the best indications of the presence of fish. 
In order to avert this calamity, the Legislature of the Isle of 
Man recently passed an act for the preservation of sea-gulls. 
The penalties under this measure are very severe. The first pro- 
secution under the Act has lately been heard before the High 
Bailiff of Douglas. The defendant was Mr. John Gold, a noted 
dealer in sea-gulls' plumes. It appears that a few weeks previously, 
the poli:e at Ramsay, a town in the north of the island, tele- 
graphed to the police at Douglas to the effect that three hampers, 
supposed to contain sea-gulls, had been forwarded per coach, to 
Douglas, directed to Mr. Gold. Accordingly, on the arrival of 
the coach in Douglas, thrco policemen met it, examined the 
hampers, and found they did contain sea-gulls. Tho defence was 
that Mr. Gold did not know who had sent the birds, that he did 
not order them, or know anything about them. The Court held 
the charge proved, and fined tho defendant. 



THE GOURAMI FISH. 

We call the attention of our readers and the public to the 

offer, by Mr. Henry Lee, F.L.S., of a prize or reward of £20 to 

the person who shall first take to him, at the office of Land and 

Water, four or more living specimens, male and female, of the 

Mauritius fish Gourami. The GowTami is so highly esteemed 

as an article of food that its uavour i* "V^ «oxaa Vfontqgob. w«b. 
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more delicious than that of the salmon or turbot, and it would, 
without doubt, be a great and useful addition to the food-fish of 
Great Britain. Even before the year 1830 various attempts were 
made to introduce it to foreign countries. Some of these were 
successful, others the contrary ; but there is every reason to 
believe that, by careful attention during transit, the Gourami 
may, without any great difficulty, be safely brought to England. It 
is very hardy, and will live for a long time in rather impure water. 
It is thought that specimens of this fish, about four inches long, 
are those most likely to bear the voyage well. Dr. Meller, Di- 
rector of the Royal Botanical Gardens, Mauritius, has kindly pro- 
mised to supply as many as he may think desirable to anyone 
who will seriously undertake the care of them. 



PEARL FISHERY. 

A correspondent of the Illustrated Australian News directs 
attention to a discovery of considerable importance — the exist- 
ence of an extensive Pearl Fishery on the north-west coast of 
Western Australia. He describes the fishing ground as stretch- 
ing along the coast no less than 1,000 miles. " There had been 
upwards of 60 tons of pearls obtained up to December, when 
circumstances obliged me to leave," he writes, " and these were 
purchased on the spot at the rate of £100 per ton. The banks 
at Perth will advance £100 per ton, not including the inside 
pearls, which are valued from £1 to £20 each. 



WALKING PISHES. 

Dr. Shortt is expected shortly to arrive here from India, 
bringing with him about a dozen and a half of the Walking Fishes 
of India, Murrul and Korava, many of them intended as a present 
to the Zoological Society's Gardens from Dr. Day. The largest 
species, known as Ophiocephalus striatus, grow to upwards of 
3 ft. in length, and, if they succeed in England, will make a 
capital addition to our lakes and canals. The smaller variety, 
Ophiocephalus gachua, will perhaps be more interesting than use- 
ful, as they only grow to about 1 ft. in length. Pains have been 
taken to accustom them by degrees to confinement before ship- 
ping them in tin boxes. Dr. Day is said to have come to the 
conclusion that they breathe air direct from the atmosphere, as 
well as air in solution in the water in which they live. 



THE JOHN DORY. 



Ask most people what the derivation of John Dory (the fish) 
is, and they will tell you it is Jean-Dor^, the French Golden. Jofaeu 
Now, this is obviously wrong, when if you. ask. & ft£bmoTk%<sc \sl 
Paris for a Jean -D ore, he does not know "wnato "jo\x xofeassL. 'i&fr 
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true derivation, then, is this, the name of the fish in Spain is 
"Janitorc," so named after St. Peter, who is the janitor or 
porter of heaven ; it is the fish which he pulled np with the tribute- 
money. The fish also bears the thumb-mark in its head. So 
easily — please pronounce it in Spanish, Janitore — Jean Dory! 
John Dory ! — Cornhill Magazine. 



THE TUATERA, OR NAVARA LIZARD. BY W. TEGETMEIER. 

The Zoological Gardens have recently received a living speci- 
men of a very interesting lizard from New Zealand. The animal 
was first described by Dr.* Dieffenbach in his Travels in New 
Zealand, where he states : — I had been apprised of the existence 
of a large lizard, which thefnatives called Tuatera or Navara, and 
of which they are much afraid. But, although looking for it at 
the places where it was said to be found, and offering great re- 
wards for a specimen, it was only a few days before my departure 
from New Zealand I obtained one, which had been caught in a 
small rocky islet called Karewa, which is about two miles from 
the coast in the Bay of Plenty. From all that I could gather 
about this tuatera, it appears that it was formerly common in 
the islands, lived in holes, often in sandhills near the seashore, 
and the natives killed it for food. Owing to this latter cause, 
and no doubt also to the introduction of pigs, it is now very 
scarce ; and many evon of the older residents have never seen it. 
The specimen from which the description is taken I had alive, 
and kept some time in captivity ; it was extremely sluggish, and 
could be handled without any attempt at resistance or biting. 

This specimen was presented to the British Museum by Dr. 
Dieffenbach, and is in a most perfect state of preservation. Sub- 
sequently a few other specimens reached England; but no 
museum out of this country was fortunate enough to possess an 
example ; and it is, I believe, owing to the interest of Dr. A. 
Gunther that this specimen has been received. This lizard pos- 
sesses the strange interest that attaches itself to those animals 
that are slowly, but not the less surely, being improved out of 
existence by human agency. It is, in fact, following the moa, 
the dodo, and the solitaire. Dr. Gunther, in his monograph on 
its singular anatomy, which has been published in the " Trans- 
actions of the Royal Society," remarks : — Evidently restricted in 
its distribution, exposed to easy capture by its sluggish habits, 
esteemed as food by the natives, pursued by pigs, it is one of the 
rarest objects in zoological and anatomical collections, and may 
one day be enumerated among the forms of animal life which 
have become extinct within the memory of man. It is in the 
anatomical structure rather than the outward form that this 
lizard is of so great a degree of interest to zoologists. Its den- 
tition is moat peculiar. The teeth, vppeuc aa if they were promi- 
nenees of the jaw-bones, the edgeB oi vrnicfo. axfc ^o\\^&fc^\Xfc& *0&& 
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teeth, and perform their functions when the latter are ground 
down by use. The front teeth are four in each jaw in the young 
animal ; but as the lizard advances in age those of the upper jaw 
coalesce into two pairs, and appear very like the chisel- shaped 
incisors of a rat or other rodent. The food of the tuatera appears 
to consist of young birds, as the remains of these animals have 
been found in its intestines. But most probably, as these lizards 
are of very sluggish habits, they would prey only on the young 
of such birds as feed on the ground. The wing-cases of beetles 
have also been discovered in their intestines. The general 
skeleton of the lizard offers many peculiarities ; the vertebrae are 
concave on both aspects, like those of a fish, and from each rib 
proceeds a process which laps over and rests upon the one 
behind — an arrangement which is identical with that found in 
birds. The tuatera is remarkable for a very highly developed 
arrangement of abdominal ribs, distinct from those attached to 
the spine. These are nearly twice as numerous as the true 
spinal ribs, and correspond in number with the scaly plates on 
the under surface of the body. Dr. Giinther suggests that these 
ribs assist in locomotion, as the tuatera lives in holes in sandhills 
on the seashore, and has short limbs and feeble claws, that are 
unfitted for dragging the heavy body. He states : — "I do not 
for a moment entertain the idea that an individual with the limbs 
disabled could glide from the spot where it lies, nor am I con- 
vinced that the action of the abdominal apparatus is constantly 
superadded to that of the limbs ; but in the case of a lizard 
living in the rocks and sandhills of the seashore, the occasions 
must be frequent when the feebleness of its claws is assisted by 
its ventral plates. If the supposition should be confirmed that 
the tuatera lives in holes where the free action of the limbs is 
naturally more or less impeded, the abdominal ribs would bo of 
material service." The scientific name Hatteria punctata has 
been given to this animal, which forms the type of a distinct 
group, placed between the lizards and the crocodiles. The skele- 
ton of this animal, with its singular fish-like vertebrae and abdo- 
minal ribs on the one hand, and highly developed bony skull and 
bird-like ribs on the other, offers a strange combination of very 
low and high vertebrate organization. " And this," writes Dr. 
Giinther " is more significant, as the animal occurs in a part of 
the globe remarkable for the low and scanty development of 
reptilian life. The New Zealand of the present period is in- 
habited by only a few (about nine) small species of generally 
distributed geckos and skinks, and a single species of frog ; and 
it is not probable that this small list will be considerably in- 
creased by future researches. With more confidence we. may 
look forward to discoveries of remains of extinct forms." The 
tuatera now in the Zoological Gardens is a young animal, some 
of the adult specimens reaching two feet and uuwai&fc ixLtaug&t. 
— The Field. 
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VENOM OP TOADS. 

The Toad, formerly considered as a creature to be feared, does 
in reality possess a venom capable of killing certain animals and 
injuring man. The British Medical Journal says that this 
poison is not, as is generally thought, secreted by the mouth ; it 
is a sort of epidermic cutaneous secretion, which acts powerfully 
if the skin be abraded at the time of contact. Dogs which bite 
toads soon give voice to howls of pain. On examination it is 
found that the palate and tongue are swollen, and a viscous 
mucus is exuded. Smaller animals coming under the influence of 
the venom undergo true narcotic poisoning, soon followed by 
convulsions and death. Experiments made by MM. Gratiolet, 
Cloez, and Vulpian, show that the matter exuding from the 
parotid region of the toad becomes poisonous when introduced 
into the tissues. A tortoise of the species Testudo Mauritania 
coo lamed in the hind foot, was completely paralysed at the .end 
of fifteen days ; and the paralysis lasted during several months. 
Some savages in South America use the acid fluid of the cutane- 
ous glands of the toads instead of the curara. The venom exists 
in somewhat large quantity on the toad's back. Treated with 
ether, it dissolves, leaving a residuum, the evaporated solution ex- 
hibits oleaginous granules. The residuum contains a toxic power 
sufficiently strong, even after complete desiccation, to kill a small 
bird. 



THE POISON 07 THE COBRA. 

An extensive series of experiments has been conducted in India 
by Dr. Shortt to test the efficacy of a large number of reputed 
antidotes to the Poison of the Cobra. These antidotes have been 
brought forward by claimants for the prize of 1,750 rupees 
offered by the Maharajah of Travancore for the discovery of a 
specific, but not one of them has been found to possess any 
counteracting influence over the rapid and deadly action of the 
poison. In consequence of communications which he has re- 
ceived from various parts of Europe, Dr. Shortt has made 
arrangements with Dr. Tilbury Fox to superintend any experi- 
ments which may be made in England with the view of discover- 
ing any real antidote which may be in the possession of any one 
in Europe. Dr. Fox has been supplied with an ample stock of 
active poison, both in the liquid and crystalline form, for the 
purpose. Dr. Shortt will finally test the virtues of any specific 
which may possibly be discovered. 



A PROCESS FOR KILLING PULMONIFEROUS LAND MOLLUSKS FOR 

ANATOMICAL PURPOSES. 

The great contractility of the Pulmoniferous Mollusca at the 
instant of death, presents an obstacle to anatomical researches. 
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It becomes difficult to recognize the true position of the organs, 
and it is frequently noticed that the delicate parts, such as the 
dart sac for example, are ruptured and become entangled in the 
liver, and other glands. On placing such mollusks, however, in 
a bottle of water, closed, and having the air excluded, we observe 
that they extend all their external organs, such as the tentacles 
and foot ; the jaw is also extruded, and, if a little tobacco be 
added, the lingual ribbon turns itself outwards, and can be easily 
recognized. The limaces, enclosed with a morsel of cigar, die 
very quickly, with their jaw and lingual ribbon exserted. The 
clausilisB, however, withdraw themselves before death. To pre- 
vent this happening, close the aperture of the cell with wax or 
cotton, and pierce near the lip a hole sufficiently largo to admit of 
the passage of all the parts of the animal contained in the shell, and 
too small to allow of its retracting when the tissues are extended 
with water. In this way Morch has obtained a preparation of 
ClausiUa laminata, in which can be seen the jaw protruded, and 
the tentacles extended. He recommends this process for the 
examination of the jaws of the Pulmonifera, which is thus ren- 
dered extremely easy. — Joivmal de Conchyliologie ; Scientific 
Opinion. 

SHETLAND SPONGES. 

There has been read to the British Association, a Report on 
Shetland Sponges, with Description of a remarkable new genus, 
by the Rev. A. M. Norman. More than eighty species of sponges 
have been met with, and thirty -three of these have not as yet 
been found elsewhere. Their description, from the specimens 
procured by the Dredging Committee, are contained in Dr. 
Bowerbank' s work. Specimens of all these species were exhi- 
bited to the Section, and, in addition, several new and as yet 
undescribed species. Among these are three unusually fine 
forms : one, a fan-shaped Isodictya, exceeding in size all other 
species of the genus except I. infundibuliformis, and of most 
elegant structure, to which Dr. Bowerbank proposes to give the 
name I. laciniosn : the second, which is another of the largest of 
British Spongiadse, is the type of a new genus, characterized by 
having the skeleton without fibre, composed of an irregular net- 
work of polyspiculous fagot-like bundles, the spicule of which 
are compactly cemented together at the middle, but are radiating 
at the terminations, which will be named by Dr. Bowerbank 
Raphioderma coacervata ; the third is also the type of a new 
and very remarkable genus, for which the name of Oceanapia is 
proposed. Fragments of this sponge had been frequently 
dredged in previous years ; and portions of the bulbous base are 
the Isodictya robusta of Bowerbank j while the cloacae are his 
Desmacidon Jeffreysii. During the present year's dredging, the 
committee have at length procured perfect specimens, which 
prove to be very remarkable both in form and &ta\u&vK*. ^>&a> 
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• 
form and size are that of a fall grown turnip, the rind being of 
usual sponge struct ore, though unusually close, firm and com- 
pact. From the crown of the turnip there arise more or less 
numerous cloacae— sometimes simple, sometimes branched, and 
from three to seven inches high. From the opposite side (whence 
the roots of the turnip would spring) there proceed somewhat 
similar processes to those of the crown, but of much smaller size. 
These appear to be used for purposes of attachment, as, in one 
instance, they tightly grasp a stone. The whole interior of the 
sponge is, as it were, a cup filled with sarcode, of which the 
largest example must have contained fully half a pintj internal 
tubes, continuous with the external cloacae, of delicate structure, 
proceed downwards from their base into the centre of the sponge, 
and are there bathed in the mass of sarcode. The distribution 
and arrangement of the fibres and spicule) are very varied in the 
different parts of the sponge ,• but the whole is built up by rather 
short, stout needle-formed spicules, which are acute at both ends. 
The only other form is an excessively minute semicircular spicule, 
which is abundant on the dermal membrane. 



DREDGING IN THE SHETLAND ISLANDS. 

There has been read to the British Association, the last Re- 
port on Dredging among the Shetland Islands, by Mr. J. G. 
Jeffreys. In spite of the weather, which was this year unusually 
cold and boisterous, some further results were obtained. A 
lino sjMM'ies of Pleurotoma (P. carinata, Phillippi) was added to 
the British Fauna, having been first discovered as a Sicilian 
fossil and since recorded as inhabiting the coasts of Upper Nor- 
way. Several of tho rarer species, peculiar to the Zetlandic seas, 
also occurred. Other departments of marine zoology would be 
reported on by Messrs. Norman and Waller and Drs. Gunther 
and M'Intosh. Mr. Jeffreys then compared the mollusks of our 
North Sea with those from the Mediterranean and Adriatic, 
which he had carefully investigated, as well by his own dredgings 
in the Gulf of Spezzia as by the examination of nearly all the 
public and private collections. Although the littoral species of 
the northern and southern parts of the European seas exhibit a 
considerable difference, there is a remarkable identity between 
these which inhabit deeper water. Out of 317 Zetlandic species 
no less than 2*14 are found living south of the Bay of Biscay, 
203 being found north of the British seas. This concordance 
partly arises from different names having been applied to the 
same species by British and foreign writers on the subject. A 
summary of the results from all the dredgings by the author in 
Shetland was given under several heads, including the compara- 
tive size of specimens of the same species from the northern and 
southern parts of the European seas, the colour of shells from 
deep water, the geographical and ba&hymetrical distribution of 
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species, the identity of certain fossil and recent shells, the devo- 
lution of species, and the course of the Gulf-stream with respect 
to the oceanic mollusca. 

The Rev. A. M. Norman spoke of the great value of Mr. 
Jeffrey's dredging researches. The Crustacea, polyzoa, and sponges 
had fallen to his care, and he believed that most important addi- 
tions to our knowledge were made through Mr. Jeffrey's constant 
excursions. 



THE BORING OF LIMESTONE BY ANNELIDS. 

Mr. E. Kay Lankester observes that, in the discussions con- 
cerning the Boring of Molluscs, no reference has been made to 
the Boring of Annelids — indeed, they seemed to be quite un- 
known. He brings forward two cases, one by a worm called 
Lencodore, the other by a Sabella. Lencodore is very abundant 
on some snores, where boulders and pebbles may be found worm- 
eaten, and riddled by them. Only stones composed of carbonate 
of lime are bored by them. On coasts, where such stones are 
rare, they are selected, and all others are left. The worms are 
quite soft, and armed only with horny bristles. How, then, do 
they bore ? Mr. Lankester maintains that it is by the carbonic 
acid and other acid excretions of their bodies, aided by the 
mechanical action of the bristles. The selection of a material 
soluble in these acids is most noticeable, since the softest chalk 
and the hardest limestone are bored with the same facility. 
This can only be by chemical action. If, then, we have a case of 
chemical boring in these worms, is it not probable that many 
molluscs are similarly assisted in their excavations ? Mr. 
Lankester does not deny the mechanical action in the pholas and 
other shells, but maintained that in many cases the co-operation 
of acid excreta was probable. The truth is to be found in a 
theory which combines the chemical and the mechanical view. 



ORGANISMS IN THE ATLANTIC. 

There has been read to the British Association a paper, " On 
some Organisms which live at the Bottom of the North Atlantic, 
in depths of 6,000 to 15,000 Feet," by Professor Huxley. In 
the year 1857 Professor Huxley examined and reported upon 
specimens of mud obtained from the bottom of the North 
Atlantic, and his observations appeared in a Report, published in 
1858, on the so-called Telegraph Plateau, under the title, 
" Deep-Sea Soundings in the North Atlantic Ocean." He there 
described certain small oval particles of carbonate of lime, as 
coccoliths. Dr. Wallich, in 1860 to 1861, described, in papers on 
Life from the Deep- Sea Soundings, in addition to the coccoliths, 
bodies which he called coccospheres, and which ne cotay&k*^ v * v 
be the source of the former. Mr. Sorby has maAe Vh 
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ing discovery of coccoliths in the chalk, and has also examined 
the deep-sea soundings, and thrown some light on their history. 
Bnt now, Professor Huxley has re-examined his specimens and 
others with a much higher power of the microscope than he pre- 
viously used, namely, a one-twelfth of Boss ; and he has been 
able to throw considerable light on the history of both coccoliths 
and coccospheres. He shows that, first, there are two kinds of 
coccoliths, both in the Atlantic mud and in the chalk — the one 
having a more complex structure than the other kind ; secondly, 
that both these are developed in a gelatinous granular substance ; 
thirdly, that they are not derived from the coccospheres, as Dr. 
Wallich supposed. The slimy material which is drawn up in the 
deep -sea soundings owes its stickiness in great part to the pre- 
sence of agglomerations of small protoplasmic masses of soft 
gelatinous matter, in which the coccoliths and coccospheres 
appear. Professor Huxley considers that the coccoliths have the 
same sort of relation to the living gelatinous matter around 
them which the crystalline spicules of the sea-jellies or radiolaria 
have to their surrounding jelly. The gelatinous matter of the 
coccoliths contains granules aggregated in groups, about one- 
thousandth of an inch in length, or leBS, and each of these 
Professor Huxley would regard as a distinct being. The largest 
coccoliths are the sixteen-hundredth of an inch in length. 
Professor Huxley described the whole structure of coccospheres, 
coccoliths, and jelly-like matter with great minuteness. He con* 
sidered that we had here evidence of a wide-spread and new form 
of life at this great depth in the Atlantic sea-bed, but it was im- 
possible to say whether these jelly-like organisms with their 
coccoliths were animal or vegetable. They reminded him of the 
Urschleim of the Germans, in their wide-spread occurrence, form- 
ing a living paste on the floor of the Atlantic, such as some per- 
sons supposed more complex organisms to be developed from. 
Each mass of granules was probably a distinct being, with its 
own processes or pseudopodia when living, but when dead they 
run together and form the slimy mass. 



AGRICULTURAL ANTS OF TEXAS. 

In the Science Gossip is an interesting paper, by Dr. Gideon 
Lincecum, on the Agricultural Ants of Texas. There is, it ap- 
pears, in that country a species of Ant remarkable not merely for 
the social and industrial instincts for which the ant is elsewhere 
famous, but which is distinguished by the habit of sowing and 
reaping a certain species of grain, which, when deprived of its 
husk, is stowed away for use in suitable granaries. When these 
ants have established a colony, they construct a pavement of 
several feet diameter round their habitation, by paving the Bur- 
Ace of the earth with small -pieces of grit, in the way we pave a 
street. This pavement is kept bctu^&to&Ys &&U&, *sA. «xound it 
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a species of grain-bearing grass (Aristida stricta) is sown and 
carefully weeded. The seeds of this plant, under the microscope, 
resemble the rice of commerce, and the seeds are sown in the 
autumn, so that the autumnal rains may bring the ant-rice up. 
When the crop is ripe, they cat off the grain and carry^it, husks 
and all, to the interior of their dwelling. The husks are then 
removed, and are brought out and carried clear of the pavement, 
and always thrown out on the leeward side. In long-continued 
droughts, the ants make their way into the wells, and many of 
them fall into the water, where they cling together and collect in 
lumps. If one of these ants is thrown into water it will be 
drowned in about fifteen minutes ; but out of the wells lumps 
of ants are drawn up in the buckets, which must have been in the 
water for many days, and yet the ants forming the lump are still 
found to be alive. It is consequently concluded that the balls of 
ants, by concerted action, put themselves into slow rotation, the 
effect of which is to give sufficient breathing-time to each con- 
stituent member of the mass to keep it alive. 



silkworms' eggs. 

An Italian correspondent of the Times writes as follows : — - 
"You are aware that of late years there has been a very large im- 
portation of Silkworms' Eggs from Japan to Italy, with a view to 
repairing the ravages of disease among the worms in this country. 
To a considerable extent the plan has proved successful, although 
the descendants of the Japanese by no means invariably escape — 
at least, in the second and third generation — the mysterious 
affliction which has long played such havoc with one of the most 
important and lucrative of Italian productions. Latterly, com- 
plaints have been heard even of the eggs imported direct from 
Japan. To all appearance they were of good quality ; but it 
seemed they were not proof against the general epidemic. A 
circular -that has been addressed to the presidents of agricul- 
tural committees, by the Minister of Agriculture and Commerce, 
accounts otherwise for the deterioration. A system of fraud has 
been detected. The Minister declares it to have come to his 
knowledge that a great number of cases containing empty papers 
of the kind in which the Japanese eggs are usually sent, have 
been received by a Milan house. These papers are duly stamped 
and inscribed in Japanese ; they bear the Custom House mark 
usually put on them at Yeddo on their way to the Yokohama 
market. The Minister declares it beyond a doubt that these 
papers were intended to receive Italian eggs, which would be sold 
to the public as genuine Japanese — thus discrediting the only eggs 
on which is now based a hope of reviving sericulture in this 
country. The discovery appears to have been due to the refusal 
of certain Japanese houses to submit their patera ol «^gttaVtab 
inspection and stamp of the Italian agents and consrc&a \a. ^~™~* 
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The Minister promises great vigilance to defeat these frauds, for, 
he adds, he has reason to believe that other persons are on the 
alert to follow the example of the Milan house above alluded to. 
According to an official publication, in 1863 the total value of 
the cocoons produced in the provinces which now compose the 
kingdom of Italy, was upwards of four millions sterling. To 
obtain this there had been imported 56,129 kilogrammes of eggs, 
at a cost of twenty-four millions of francs, or nearly a million 
sterling." 



BRITISH WASPS AND NBSTS. 

Mr. John Hogg has exhibited two admirably -photographed 
plates of two kinds of Wasps' Nests, which he had collected at 
Norton, in the south part of the county of Durham, from the 
years 1831 to 1856, both inclusive. Plate 1 represents the inner 
portion of the rather large nest of Vespa arborea, built on the 
under side of a branch of the larch- tree, which he discovered in 
a neighbouring wood. A few years before, he captured, in the 
same vicinity, two neuters of a new wasp, which, being sent to 
Professor Westwood and Mr. F. Smith, the latter entomologist 
gave the name of arborea to that new Bpecies, because of " its 
habit of constructing its nest in trees." (See Zoologist, p. 171, 
June, 1843.) The structure of the outside of that nest is strong, 
and rather coarse ; the numerous cells were empty, owing to the 
lateness of the season (October) when discovered ; but these 
are regularly distributed and well formed. Other naturalists 
coincided in the great probability of that nest being the fabric of 
the tree-wasp, V. arborea. Plate 2 exhibits four very delicate 
and beautifully built nests of the V. Britannica of Leach, or, 
according to other entomologists, V. Norvegica. They are of a 
grey colour, and composed of a fragile paper-like substance, but 
varying in size. Affixed alongside the nests is a wasp taken out 
of each one respectively, and they are all of that identical 
species, which is small, of a dark colour, and rough, with black 
hairs. The facial lines and marks are also the same, and quite 
distinct. Plate 3 shows another nest of the same social wasp, 
which, of a larger size, was taken this summer in a neighbouring 
garden. Mr. Hogg then observed upon the great use of photo- 
graphy in accurately illustrating natural objects, and so easily 
preserving the true representation of any rare plant or animal. 



THE TSALTSAI, OR ABYSSINIAN SPEAR-FLY. 

Mr. Samuel Sharpe, in a communication to the Athenarwm, 

remarks : — " In all sciences we are much interested in avoiding 

a variety of names for the same object, and in acting upon the 

rule that the name by which it is first known shall not, without 

good reason, be put aside for a new name. T\\a ibcrcfe-mentioned 
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Fly, the dreadful scourge of Abyssinia, was first brought to this 
country by the traveller Bruce, who called it, as he had there 
heard it called, the Tzaltzola-fly. It has since been brought here 
by Dr. Livingstone from South Africa, and it is called in his 
book the Tsetse-fly. Bruce had very properly conjectured it was 
the fly mentioned, but without its Dame, in Isaiah vii. 18, ' The 
Lord shall hiss, or whistle, for the fly that is in the uttermost 
parte of the rivers of Egypt.' But it is to Dr. Margoliouth that 
we are indebted for the remark that it is twice mentioned by name 
in the Hebrew Scriptures. In Deut. xxviii. 42, we read, ' All thy 
trees and fruit of thy land shall' the Tsaitsal consume,' or, in the 
Authorized Version, the locust. But it would seem that the 
writer was not well acquainted with its habits, as it does not 
destroy vegetables. The next passage is yet more important, be- 
cause it had hitherto baffled the commentators. Isaiah, in chap, 
xviii. 1, addresses Abyssinia as ' The land of the winged Tsaitsal, 
which is beyond the rivers of Ethiopia.' Here, then, we have 
Bruce' 8 name for this fly supported by the Hebrew writers ; and 
the two together should make the naturalists give up the new 
name lately introduced by Dr. Livingstone. In Job xli. 7, 
Tsaitsal is a spear, or harpoon, with which fish are killed ; and 
hence the formidable little spikes attached to the fly's mouth may 
have given to it its name. In order to distinguish the insect 
from the piece of metal, Isaiah calls it ' the winged Tsaitsal/ or 
the spear-fly." 



BARB INSECTS. 

The following have been described to the Entomological 
Society : — Mr. Stain ton called attention to the history and figure 
of a small Lepidopterous Insect, published, in 1750, in the M6- 
moires de VAcadSmie Royale des Sciences de Paris. The habits 
and transformations were described with great particularity from 
the observations of M. Godchen de Riville, made in the island of 
Malta ; and though the insect was quite unknown, except from 
M. de Riville' s description, it was clear that it belonged to the 
genus Antispila. The larva was apodus, and fed upon the leaves 
of the vine. Mr. M'Lachlan mentioned that Anax Mediteraneus, 
an African dragon-fly, once captured in the island of Sardinia, 
but which had been rejected from the list of European Libellu- 
lidsB, had last year occurred in swarms at Turin, and in other 
parts of Italy. Mr. F. Smith exhibited a larva, found by Mr. O. 
Janson by digging in a sand-bank, which was believed to be that 
of a Xantholinus, attached to the underside of which were four 
parasitic pupce, probably of a Proctotrupes. Mr. F. Smith also 
exhibited specimens of a Longicorn beetle, Cerostema gladiator, 
and of a large Acheta, from India, which had caused great 
damage to young plantations of Casuarina, alon.% tta *&&&s»& 
Rail waj. Dr. Cleghom said that the Acheta. fcr^fcax^ «wS&ssi&e$ * 
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in September last, after some rain at the end of the hot season. 
Daring the night the larvse emerged from the sand and crawled 
np the young trees, generally biting off the leading shoots. He 
employed little boys to borrow in the sand, to extract them from 
the tortuous passages which they made therein, and by this 
means destroyed bushels of them. The Cerosterna was also very 
mischievous ; but its attacks were principally directed to the 
bark. Mr. F. Smith exhibited eight species of larvae, all of 
which were described as " borers," and as being very destructive 
to trees in India; amongst them was the now notorious "coffee- 
borer," Xylotrechus quadripes of Chevrolat. Captain Taylor, 
who has been long resident in Coorg, gave his personal expe- 
riences of the coffee-borer, and reported that the evil was now 
on the decrease. 



VALUABLE INSECTICIDE. 

It is stated that Petroleum Oil possesses the highest efficacy as 
a destroyer of all kinds of insects injurious to plants or animals, 
and the less purified, and consequently the cheaper, it is the bet- 
ter. Thirty parts should be mixed with 1,000 of water, and ap- 
plied where required. The Medical Times states that vermin of 
houses may be destroyed by introducing into the holes or cracks 
a few drops of petroleum. 



A HINT POR TRAVELLERS. 

A well-known German traveller, F. Jager, in his Sketches oj 
Travels in Singapore, Malacca, Java (Berlin, 1866), describes 
the powder of the Pyrethrum roseum as a specific against all 
noxious insects, including the troublesome mosquitos and those 
which attack collections. He says, " A tincture prepared by 
macerating one part of the Pyrethrum roseum in four parts of 
dilute alcohol, and, when diluted with ten times its bulk of 
water, applied to any part of the body, gives perfect security 
against ail vermin. I often passed the night in my boat on the 
ill -reputed rivers of Siam without any other cover, even without 
the netting, and experienced not the slightest inconvenience. The 
' buzzing,' at other times so great a disturber of sleep, becomes a 
harmless tune, and, in the feeling of security, a real cradle-song. 
In the chase, moistening the beard and hands protects the hunter 
against flies for at least twelve hours, even in spite of the largely 
increased transpiration due to the climate. Especially interesting 
is its action on that plague of all tropical countries, the countless 
ants. Before the windows, and surrounding the whole house, 
where I lived at Albay, on Luzon, was fastened a board, six inches 
in width, on which long caravans of ant3 were constantly moving 
in all directions, making it appear an almost uniformly black sur - 
f&ce. A tr&ok of the powder, BeveraX imiW va. width, strewed 
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across the board, or some tincture sprinkled over it, proved an in- 
surmountable barrier to these processions. The first who halted 
before it were pushed on by the crowds behind them j but, imme- 
diately on passing over, showed symptoms of narcosis, and died 
in a minute or two, and within a short time the rest left tho 
house altogether.' ' — British Medical Journal. 



BOTANY. 

A TROPICAL AIR-PLANT. BY CHARLES WRIGHT. 

A wonderful tree — if tree it can be called — grows through- 
out the West India Islands, in South America as far south as 
Brazil, and perhaps in Florida. It is not remarkable for its 
beauty, nor for its great size, but for its irresistible power of 
destroying other trees. 

It is an epiphyte (Clusia rosea, Linn.), perhaps a true parasite. 
Whether it ever germinates in the ground I know not ; nor do I 
know why it should not, if it can sprout from a woodpecker's 
hole in a palm. Certain it is, that of hundreds which I have 
seen, I never saw a young plant attached to the soil. It grows 
on many kinds of trees, and at almost any height above the 
earth. In some situations it grows feebly. On a palm it never or 
rarely attains to any considerable size ; whether there is an in- 
compatibility between the two growths, or whether, as is com- 
monly the case on these trees, it germinates at too great a height. 
On the spreading branch of a tree it thrives better, but seems 
there to be not in its proper place. In any case, its main develop- 
ment is downward. When on a branch remote from the trunk, 
the descending axis — root or trunk, whichever it may be — is like 
a cord, increasing to the size of a rope, or a hawser, or growing 
even larger ; rarely branching, but sometimes, near the ground, 
sending off stays. The ascending axis makes little more than a 
bush, while the root may be thirty or forty feet long. In one 
respect this is like a true root — it branches irregularly ; while, on 
the ascending trunk, the leaves and branches are in pairs. 

In order to attain its full development, it seems necessary that 
it should germinate at a point from which the descending axis 
shall pass in proximity to the trunk of the tree ; and it has 
seemed that, if this point be very high, it is a circumstance un- 
favourable to its rapid growth. 

Supposing, then, our plant to start under favourable auspices, 
not very high above the ground, and from a hole or a fissure in 
an erect trunk, the ascending stem presents nothing of special 
interest; but the root, passing down near the foster-tree, is most 
singularly affected by it. It would seem as if possessed of a 
most grateful affection for that which gives it support ; so much 
so, as to multiply arms with which to embrace it. It sends off, 
from time to time, at irregular distances, from one aida ta \k» 
other, slender, almost thread-like branches, *wni<&. \a&& Vwiktcl- 
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tally around the tree, till they meet on the opposite side and 
unite ; or, it may be, if two should not meet, they would pass 
entirely round it and unite again with the main root. On this 
point, I either made no careful observations, or my memory is at 
fault. Gradually the foster-tree is embraced by a succession of 
these cords. But, by the same regular growth, these cords 
spread upward and downward, till they become hoops. And 
these hoops often send off branches from one to another ; and 
these in their tarn widen, till the tree is inclosed in a living 
cylinder or a cylindrical network of bands, having immense 
strength; and as these seem to increase only laterally, the 
growth of the tree is checked, and its destruction is inevitable, 
sooner or later, according to its less or greater power of endur- 
ance. 

A tree on which the Copey has woven a pretty complete 
net cannot long retain its vitality. Its circulation is stopped, 
and it dies. But this seems not to check the growth of the 
destroyer, so long as the trunk remains erect. But when they 
both fall, the parasite cannot long survive. It would seem 
that it required either elevation or an erect position for its 
existence. I can recall to mind but one instance of a Copey 
growing from the ground, and it is probable that in this 
case the place whonce it started was low, and it had time to 
reach the soil and fasten its roots there before the death and 
decay of its foster-parent. Copey is, probably, the aboriginal 
or Carib name of the plant, which, like many others, has been 
retained. Scotch lawyer, or Scotch attorney, by which name it 
is known in Jamaica, is not altogether flattering to legal gentle- 
men of Caledonian extraction. — The American Naturalist.* 



GIGANTIC TREES OF NEW ZEALAND, AND THE CEDABS OP LEBANON. 

A paper has been read to the British Association, " On the 
Wellingtonia gigantea, with Remarks on its Form and Bate of 
Growth as compared with the Cedrus Libani," by Mr. J. Hogg. 
This paper commenced with an historical sketch of Mr. White- 
head's discovery of this colossal North- West American tree in 
1850, in the Calaveras Grove, in California. The situation of this 
grove, at an altitude of above 4,000 feet above the sea-level, is in 
lat. 38° N. and long. 120° 10' W. The author, having described 
the finding of more of these stupendous evergreen conifers by 
Messrs. Dowd and Lewis in 1852, mentioned the names and 
dimensions of some of the largest trees in the Calaveras Grove. 
Of these, the " father of the forest" measured 110 feet in circum- 
ference at the ground, and was about 435 feet in height. Other 
trees of vast size had been likewise detected growing in Crane 
Flat, in Calaveras County, on one of the tributaries of the Big 

* Quoted in Scientific Opinion, a new periodical compiled from valuable 
eourcee. 
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Greek ; on an upper branch of the Frezno river ; and in the 
Mariposa Grove, between the Big Creek and the Merced. Again, 
in 1857, Mr. Clark discovered two smaller groves of the same 
species ; and subsequently, an eighth and more extensive habitat 
was noticed about twelve miles east of the Frezno Grove. Mr. 
Hogg gave the names of the most remarkable of these " mam- 
moth trees," with their estimated sizes, and said, that instead of 
there being two groves only, as was at the first reported, there 
existed eight or nine in all, and that the whole of these localities 
comprised more than 1,200 trees. He then pointed out the 
generic differences of the Wellingtonia, and remarked that that 
name had been inappropriately assigned to it by the late Dr. 
Lindley in 1853, instead of the more proper American one, 
Waahingtonia. That botanist, supposing that this conifer did not 
grow " above two inches in diameter in twenty years " — being 
equivalent to twenty -four lines in twenty years — concluded that 
its age was 3,000 years. Four years afterwards the author made 
another estimate of its longevity, and taking three lines in 
diameter for its mean annual growth — the tree being of quick 
growth — reduced its age to 1,344 years. The mode of computa- 
tion of the age of this tree, by calculating its concentric zones, 
cannot strictly be relied on, because this, like some other forest- 
trees, may experience two growths in the year ; at least, such is 
the opinion of several botanists. Mr. Hogg then compared the 
annual increase in height of a young Wellingtonia, eight years 
old, with a cedar of ten years, and the result was in favour of the 
former tree by more than two years. Also the cedar of Lebanon 
does not produce cones until it is near thirty years of age ; but 
the Wellingtonia was proved to do so, accompanied with male 
flowers, when only six years old. Whilst the mode of growth of 
the young cedar is by parallel and horizontal branches, that of 
the young Wellingtonia is upright and pyramidal ; but as the 
latter advances in age its lower branches fall off for one-third or 
more of its entire height. As the longevity of the Wellingtonia 
in the primeval forest of America has been estimated at 3,000 
years, so that of the oldest cedar in its native habitat of the Leba- 
non has been given at 2,500 years. Mr. Hogg having illustrated 
his paper by copies of photographs of a patriarchal tree in Leba- 
non, and of several immense Wellingtonias, remarked that the 
growth of large trees, or the formation of the concentric zones in 
the stems, required further investigation.* 



THE BAOBAB TREE. 

Mr. J. J. Monteir has exhibited at the Boyal Institution 
specimens of the inner bark of the gigantic Baobab Tree, or 
Adansonia digitata, bleached and unbleached, and also speei* 

* See an exhaustive paper on the WelUngtonia gig awtux, *& 
Things of Our Own Time, by the Editor of the pre&Qn\> voVcu&&,\| 
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of very strong paper made from it, an application which he has 
lately discovered. As this tree grows abundantly all over the 
continent of Africa, and has hitherto never been applied to any 
useful purpose, its utilisation in the paper manufacture promises 
to be of very great importance both to British commerce and 
negro civilization, by creating a new field for native industry and 
trade in the place of the traffic in slaves. The inner bark is 
merely stripped off the tree, beaten, and dried in the sun. The 
trunk sometimes attains a circumference of 100 feet. 



TIMBER-TREES OP INDIA.. 

Dr. Cleghorn observes, When the British Association met at 
1 Edinburgh, in 1850, a committee was appointed to consider " the 
probable effects, in an economical and physical point of view, of 
the destruction of Tropical Forests." Their Report was presented 
in 1851 at Ipswich (See Yol. Brit. Assoc.) Attention was thus 
directed in India to the importance of preserving every influence 
which tends to maintain an equilibrium of temperature and hu- 
midity, of preventing the waste of valuable material, and the 
special application to their various uses of the indigenous Timbers 
of the country. A few days later, forest establishments were 
sanctioned in British Burmah and the Madras Presidency. In 
186 1, the Government laid the foundation of an improved general 
system of forest administration for the whole Indian empire, 
having for its object the conservation of state forests, and the 
development of this source of national wealth. The executive 
arrangements are left to the local administrations, the general 
principles being laid down ; the most important of which is, that 
all superior Government forests are reserved and made inalien- 
able, their boundaries marked out to distinguish them from waste 
lands available for the public. Act 7, of 1864, was passed, de- 
fining the nature of forest rules and penalties, and this Act has 
been adopted by most of the local governments. Valuation sur- 
veys have been made to obtain trustworthy data as to the geo- 
graphic distribution of the more valuable trees, the rate of growth, 
and the normal yield of the forests. In British Sikkim and the 
Dooars of Bootan there are large tracts of Sal (Vatica robusta) 
not yet surveyed. The produce of these forests is required for the 
extension of the East Bengal Railway, and for the doubling of 
the East India line now in progress. In the Darjeeling district 
the higher slopes above 6,000 feet have been reserved, and plan- 
tations, both of temperate and sub-tropical trees, have been 
formed. In the Terai several thousand mahogany trees have 
been raised. The recent surveys have added much to our know- 
ledge of the forest resources of these districts. In Kumaon and 
Gurhwal the area surveyed was about 400,000 acres ; a large 
part of this is covered with Pinus longifolici, bearing an average 
of fifteen treea per acre. The H\maWja»n. \jotl ^s plentiful in 
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certain localities, and has come into use in the schools of art for 
wood engraving. The Goruckpore forests cover 120,000 acres, 
and consist mainly of Sal (Vatica robusta), with an average of 
twenty -five well-grown trees to the acre. The northern limit of 
indigenous teak is in Bnndlekhund. It has been planted in the 
Punjab, bnt in that dry climate it is poor and stunted. The 
management of the forests of the North-West Provinces is second 
in importance only to that of Burmah. From the survey in 
Oudh, it appears that more than half of the government forests 
consist of Sal : the other reserved woods are sissoo, toon and 
ebony. Considerable sums have been expended in clearing the 
Sal trees from the destructive twiners. In the Punjab, the 
forests growing on the banks of the five rivers have been formed 
into as many ranges under skilled officers, and timber operations 
have been conducted, with more or less success, in the intra- 
montane districts. Long leases of the Deodar forests, in the 
territories of the Rajahs of Chamba and Bussahir, have been ne- 
gotiated. Wood is the only fuel at present available in quantity 
for locomotive purposes. The requirements of the railway alone 
18 estimated at 50,000 tons annually, and the yield of the old 
shikargahs, or fuel-reserves being inadequate, skilled manage- 
ment has been brought to aid in the increased production of fuel. 
Selected tracts have been trenched before planting, and cattle 
and camels strictly excluded. The suitability of some Australian 
trees to the arid plains of the Punjab is remarkable, and several 
species of acacia, casuarina, and eucalyptus have been tried with 
apparent success. The northern limit of Sal is on the bank of 
the Beas river in the Kangra valley ; but here it is small and 
stunted. The character of the forests in the Central Provinces, 
Mysore, Hydrabad, British Burmah, Madras, and Bombay Pre- 
sidencies, were noticed in detail, and the result of the recent sur- 
veys shown upon a large map. The importance of continuing 
the forest surveys and of demarcating the reserved tracts was 
urged, and the want of a Flsra sylvatica of India insisted upon. 
— Proc. British Association. 



CINCHONA IN JAMAICA. 

The cultivation of the Cinchona in Jamaica is beginning to 
occupy the attention which its importance demands. Mr. 
Thompson, in his circular, has confirmed what has been said on 
the natural capabilities of Jamaica for the production of this 
invaluable plant, to which a Correspondent adds : — " The subject 
at this moment is of immense importance, from the fact that 
the supplies of bark from South America are gradually diminish- 
ing. It would be sheer waste of time and capital to attempt to 
cultivate the varied species of the cinchona in the island, for 
some would not yield a sufficiency of quinine to repay expenses 
of cultivation. Those, then, which contain \a,t^st *x&s'Q3&& <& 
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the vegetable alkaloid should be introduced. And they are 
cinchona cansaya and cinchona rubra. In these quinine exists in 
excess. Mr. Thompson's estimate of the «™nftJ yield is rather 
low. From what has fallen under the writer's observation, he 
is inclined to anticipate a larger yield. But this will, of course, 
depend on the fertility and height of the locality selected. The 
febrifugal properties of the cinchona bark are increased in pro- 
portion to the degree of moisture the foliage derives from the 
mists surrounding elevated mountains. To select localities 
favourable for this purpose the botanist's attention Bhould be 
directed to such districts as Stoneyhill and Newcastle ; the mean 
heights of which range from 1,800 to 2,500 feet above the level 
of the sea, and are only about nine to ten miles distant from 
Kingston. These districts are physically fertile jand humid. 
From a small sample of bark (of the cinclwna rubra) cultivated 
in the Botanical Gardens at Bath, Jamaica, a large amount of 
pure quinine was obtained by the writer, with a very small pro- 
portion of the allied alkaloid-cinchonine. It is to be hoped that 
the gentlemen who are now so advantageously conducting the 
political affairs of the island will give every support in their 
power in furtherance of the cultivation of one of the most useful 
plants in our materia medica." 



PLANTS WITHOUT BOOTS. 

M. Duchartre describes certain plants which vegetate without 
roots. In South America, people will suspend such plants from 
a balcony by a thread, without their being in contact with any- 
thing else, and yet they will grow and blossom in this strange 
position. In our hothouses we see them, simply stuck upon a 
piece of wood or cork, thrive beautifully without any roots. The 
question therefore is, How do they live ? M. Duchartre, to dis- 
cover the secret, has instituted a series of experiments on a plant 
of this family, the Tillandsia dianthoidea. Two tolerably equal 
sprigs of it, without a vestige of roots, were tied separately to 
two slices of dry cork cut from the same piece. They were then 
freely suspended in the air, and weighed from time to time. One 
of these plants, A, never got any water at all ; the cork of the 
other, B, on the contrary, was moistened every second or third 
day. After the experiment had been continued for 103 days, 
A had lost one -third of its weight, but had nevertheless produced 
blossoms and a small root. B, on the other hand, was extremely 
vigorous, and had increased one-eighth in weight. M. Duchartre 
thence concludes that these plants require water for their nourish- 
ment, but that they do not for all that absorb the moisture of 
the atmosphere. — Land and Water. 
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VEGETABLE HAIR. 

Under the above name we have an invention, by M. Werner 
Staafen, of 16, Rue Auber, Paris, and which has recently been 
patented in England. The invention consists in the manufacture 
of a species of Vegetable Hair from the fibrous material which 
grows through and proceeds from the bark situated near the 
foot of the palm known as the Levistonia chinensis, Roxb., or 
Latania chicensis, Jacq. The fibrous material and adherent bark, 
as imported in the rough state, being first disintegrated by an open- 
ing machine, is boiled in an alkaline lye composed of from 5 lb. to 
10 lb. of soda or potash, dissolved in 100 gallons of water. This 
operation, which occupies from half -an -hour to two hours, accord- 
ing to the strength of the lye, is continued until the gummy, 
resinous, and ligneous matters adhering to the fibres are com- 
pletely removed. The material thus cleansed is exposed to the 
action of a mordant preparatory to its removal to the dyeing 
vat, charged with the required colour, to which is added from 1 lb. 
to 4 lb. of oil soap for every 100 lb. weight of fibre. The dyeing 
process being completed, the mass is dried, either in the open air 
or artificially, and is afterwards submitted to the action of ordi- 
nary opening and combing machinery, by which the filaments 
are glazed and divided to the required degree of fineness. The 
fibrous material thus obtained is to be applied to the different 
purposes for which horsehair, bristles, and other kinds of hair 
have hitherto been employed as articles of commerce. When 
intended as a substitute for bristles (as, for instance, in the 
manufacture of brushes), the coarser fibres are selected and left 
straight, but when intended for stuffing and similar purposes in 
lieu of horsehair, they are curled in the same manner as the 
latter, after which they are steeped in water till softened, and 
finally baked at a temperature of about 140 deg. Fah. — Mecha- 
nics 1 Magazine. 



NEW PIGMENT. 

Professor Church has extracted from the brilliant red 
feathers of the bird known as the " plantain-eater," a new ani- 
mal Pigment which he calls " Turacine." The feathers may be 
washed nearly white in water containing a little soda of ammo- 
nia, the water assuming a pink hue, and by evaporation the pig- 
ment is obtained, and is found to be a species of cruorine, in 
which the iron usually present is replaced by copper. The 
source of the copper has been traced to the plantains, on which 
the birds subsist. 



THE ALMOND AND THE PEACH. 

Professor K. Koch has read to the British AjMKra&&Kg&. %. 
paper " On the Specific Identity of tho MmoT^ttn&Vkfc^sfc'^sxr 
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The author stated that he had travelled over the mountain! of 
the Caucasus, Armenia, some parts of Persia and Aaia Minor, 
during four years, for the purpose of studying the origin of our 
fruit-trees. Although he could not assert that he had found 
thorn j*rfectly wild, or run wild, he nevertheless had collected 
much interesting material. He believe* that our pears and 
apples, cherries, most prunes, also peaches and apricots, are not 
natives of Europe. Only certain bad varieties of prunes have 
their origin from the Prunus insititia, the tree which grows in 
a wild condition in the woods of Europe. After discussing the 
wild stock of our cherries and pears, Dr. Koch stated that 
apricots do not grow wild in Oriental countries, but may, per- 
haps, come from China and Japan, as also the peaches. In the 
east of Persia, however, a peach-shrub grows, which is inter- 
mediate between the almond and the peach-trees. For some time 
naturalists and gardeners have asserted that there is no difference 
between almond and peach trees ; that the latter is merely a 
variety in which the dry peel of the almond has become fleshy, 
and where, at the same time, the stone has acquired a rough sur- 
face. Botanists say also that the petioles of the almond-tree 
have at the superior end small glands, which are absent in the 
peach. But the nectarine, which is but a smoothed peach, ex- 
hibits these same glands. The flowers are not readily distin- 
guishable of peach and almond. On the shores of the Rhine a 
double -flowered variety grows, as to which it is not certainly 
known whether it is peach or almond. In England and France, 
also, there is a plant which is well-known as the peach-almond, 
and which is a constant variety. This plant occasionally pro- 
duces a branch bearing good peaches, but, as a rule, its fruit is 
intermediate in character. The property of atavism seems to 
prove the derivation of the peach from the almond ; for occa- 
sionally a sound peach-tree will produce a branch bearing 
almond-like fruit. 



REMARKABLE MEXICAN PLANT. 

A remarkable Plant has been in flower at the Royal Botanic 
Gardens, of the same genus as the American aloe. The popular 
belief in England is that it is the nature of these plants to bloom 
but once in a century, but the fact seems to be that this peculiarity 
is attributable to them only in a cold climate like our own, and 
that in their native Mexico they reach the period of bloom in 
about fifteen years. Having flowered, they rapidly pine away. 
The flower at the Royal Botanic Gardens is called the Fourcroya 
longceba, and was raised from seed received from Mexico about 
twenty-eight years ago. In its native country it produces flower- 
spikes more than 40 ft. long. 



NATTJBAL HI8T0KY.— BOTANY. 207 

FIELD* S TEA FLOAT. 

Messrs. Field, of Grey Street, Newcastle-upon-Tyne, have 
invented an improved method of making tea, the apparatus for 
which purpose consists of a cylindrical sieve, surrounded by an 
air-tight chamber which forms the lid, and causes the whole to 
float when placed in water. The tea is put in the sieve and 
placed in the tea-pot, the required quantity of water being added. 
The result of practical trials is a saving of 25 per cent, of the tea 
used. The rationale of this useful invention is as follows : — 
The hottest particles in a body of water are always those which 
are uppermost. Now we know that to boil the tea itself is to 
utterly spoil it, as the active principle (theine) becomes dissi- 
pated, much of the virtue of the beverage is lost, and it becomes 
unpalatable. On the other hand, the successful brewing of tea 
depends upon the herb being exposed for a sufficient time in 
water of a temperature as near the boiling point as possible. — 
Abridged from the Mechanics* Magazine. 

TREES AND THEIR TRADITIONS. 

Mr. Menzies, in his History of Windsor Great Park and 
Windsor Forest, gives these curious facts :— On Trees struck by 
lightning, oaks are, of all forest trees, the most dangerous. If 
they have a large spreading head, they are shivered into shreds ; 
if they have a long tapering stem, they are less dangerous, for the 
stem acts as a conductor, and the lightning ploughs a furrow in 
its side. He has seen a beech struck once; an ash, an elm, and 
a cedar each once ; but never any other trees except oaks : and 
whereas the beech, the ash, the elm, and the cedar were struck in 
open spaces, where they stood alone, the oaks were selected by 
the lightning, and struck in the midst of thick wood. Another 
observation discredits an ancient tradition. He has never seen 
the mistletoe growing on the oaks at Windsor ; but on the poplar, 
the thorn, and the maple ; and chiefly on the lime. The only oak 
in England on which he has seen the mistletoe growing is one 
seven miles from Godalming. Some of his friends have tried to 
plant the mistletoe on the oak ; but have never succeeded. A 
third note is on the relations of birds to trees. A fir forest is 
always a silent one. The reason is, that birds almost always 
choose deciduous trees to sing in, and corroborates his view by 
the testimony of an officer attached to the Baltic expedition in 
1856, who describes the silence of the great pine forests in 
Norway, Sweden, and Russia as very remarkable. The last ob- 
servation has to do with incisions on the barks of trees. On one 
of the old beeches, near the obelisk, in the park, there is still 
clearly legible a name, with the date of 1743 ; and near the iron 
gates of Virginia Water there is one with the still earlier date of 
1707. If these are genuine incisions of those years, thft^j ^xw^ 
that when the cut is made quite throTX^^WVttfl^^Cka tocm ^L*^a 
letter is preserved longer than one coxil<L swg^cftfe. 
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GEOLOGICAL TIME. 

A paper lias been contributed to the Philosophical Magazine, 
by Mr. James Croll, " On Geological Time and the Probable Date 
of the Glacial Period." It is well known to geologists that there 
have been great changes in the temperature of the .earth at dif- 
ferent epochs, and that after great heat had prevailed for a long 
period, great cold succeeded, of which the evidences are to be 
found in the traces of glaciers in countries now warm or tempe- 
rate, and which glaciers have carried forward great stones, and 
grooved and scratched the underlying rocks, in precisely the 
same way as existing glaciers are found to do. Indeed, there is 
reason to believe that there have been several successive periods 
of heat and cold ; and the cause of these changes of temperature 
has been an interesting subject of speculation. One cause to 
which these changes have been imputed is an alteration in the 
eccentricity of the earth's orbit ; and in 1782, Lagrange, in a 
memoir communicated to the Berlin Academy, determined the 
superior limits of the eccentricity. But it was subsequently 
shown that, although the sun, when he is over the southern 
hemisphere, is nearer the earth than when over the northern, yet 
that, in consequenco of the increased velocity of the earth when 
nearer the sun, it does not receive more heat in the same time, 
and that the diminution of the heat consequent on the increased 
velocity is an exact compensation to the increased heat conse- 
quent on the increased nearness. Although, however, this is so, 
it nevertheless can be shown that the glacial epochs may result 
from the variations in the eccentricity of the earth's orbit, as, 
wheu the eccentricity is at its superior limit, the effect will be to 
lower very much the temperature of the hemisphere whose win- 
ters occur in aphelion, and to raise to a nearly equal extent 
the temperature of the hemisphere whose winters occur 
in perihelion. Mr. Croll has computed the variations of 
eccentricity for a million of years back, and he finds that there 
aro two periods of great duration, during which the eccentricity 
was great. The one of these periods extended from about 980.000 
to 720,000 years ago, and the other extended from about 210,000 
to 80,000 years ago. Mr. Croll believes the period of the boulder 
clay to be the latter epoch, and the Upper Miocene period to be 
the former epoch. By referring to the drainage area and deposit 
brought down by the Mississippi, it appears that the continent 
of America is lowered one foot by denudation in about 1,388 
years, at which rate it would be lowered about 500 ft. in 700,000 
years. JBut there is warrant for such a conclusion in the observed 
geological phenomena. Wlien we arrive a& ft*a H&w£&& fotma- 
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tions, the marine shells are found to differ almost wholly from 
those now existing, whereas in the glacier or boulder clay forma- 
tion only about five per cent, of them differ from forms now 
existing. If we suppose the glacial period to have occurred a 
million years ago, then, if we suppose the transformation of 
species to be pretty uniform, about twenty millions of years 
must have elapsed since the time of the Lower Miocene period, 
and, by a similar mode of computation, we should infer that 
sixty millions of years must have elapsed since the Eocene period, 
one hundred and sixty millions of years since the Carboniferous 
period, and two hundred and forty millions of years since the 
beginning of the Cambrian period. But there are good grounds 
for believing that our globe cannot be two hundred and forty 
millions of years old ; one of which grounds is, that the sun could 
not have lasted for that time without being burnt out. It is found 
that the heat which falls on a square foot of the earth's surface 
exposed to the vertical rays of the sun is equivalent to 83'4 foot- 
pounds per second ; or about 7,000 -horse power per second is 
radiated from every square foot of the sun' s surface. If the sun 
consisted of coal, it would be burnt up in 5,000 years. But a 
pound weight falling to the sun from an infinite distance would 
produce 6,000 times the heat generated by a pound of coal. If 
we suppose the sun to have been originally a nebulous mass 
filling the whole solar system and an indefinite space beyond it, 
the total amount of heat produced by the gravitation of the par- 
ticles into a condensed globe would suffice to maintain the sun's 
heat for over twenty millions of years, even supposing the par- 
ticles to be quite cold. But if we suppose them to be very hot, 
the heat generated would suffice for over three times this period. 
Such a heat could be generated by the collision of two great 
globes like the sun. 



ORGANIC CONTENTS OP MINERAL VEINS. 

Mr. Chas. Moore for some years has been paying attention to 
the curious fact that most, if not all, our Mineral Veins contain 
organic remains ; and that he had found 115 species alone at the 
bottom of a lead mine on the Mendips, including not only fresh- 
water but land shells, and that it could be proved by their pre- 
sence that the minerals belonged to the lias and not to the older 
rocks in the veins of which they were found. During the past 
year he examined 134 different samples from the mines of the 
north of England, in 80 of which he had obtained specimens. A 
more lengthened examination was needed before he could arrive 
at precise conclusions as to the age of some of the Yorkshire and 
Cumberland mines ; but as he had found some seeds — Flamingites 
gracilis in one of them — which had hitherto only been found in 
the coal measures, he concluded in this instance ifc&j TKnsX>\^ *fc» 
least as young as that period, as in the caae oi \ta^i&w^^T£S£k&. 

<2> 
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He had under these peculiar circumstances found several genera 
of fresh-water shells, including valvata, in considerable abun- 
dance, from which he concluded a land area could not be far 
distant from the vein during their formation. These were mixed 
with a marine fauna, including several genera of fishes, viz., 
petaiodus, eteaoptjchius, squaloraia, hybodus, and acrodus, to- 
gether with numerous species of brachiopoda, eutomostraca, &c., 
and for the first time a beautiful nummuline-like species of fora- 
minifera, together with the genera Nodosaria, Cristellaria, Den- 
talina and Rotalina. The author concluded by saying the opera- 
tion for the discovery of these remains was very difficult, owing 
to the minute examination needed, and to the generally intract- 
able character of the vein-stuff yielding them. — Proceedings of 
the British Association. 



ENCROACHMENT OP THE SEA. 

An American paper notices the wearing away of the coast of 
New Jersey by the action of the Sea. It appears that the dimen- 
sions of many farms have been seriously affected, and the men 
are living who used to plough lands which now cannot be found. 
It is stated that the Seven-Mile Beach, opposite Seavile, has worn 
away 100 yards in the last twenty years. Dennis Creek is said 
to have lost more than a mile of its length by the wearing away 
of the marsh at its mouth in the last seventy years. The tide is 
found to be rising to higher points upon the land than formerly, 
and the salt grass is killing out the fresh grass and timber. 
Numbers of farmers along the sea-shore of Cape May can point 
to pieces of land which were covered with timber when they 
came into possession of the land, but are now covered with 
marsh, and the timber has been killed out. Where the marsh 
abuts upon the upland, fallen timber is often found buried, and 
the stumps of trees are seen standing with their roots in the 
ground where they originally grew. Large numbers of stumps 
of pine, cedar, and other durable woods are seen standing in the 
waters. In digging a ditch through a tide pond, magnolia and 
huckleberry roots were found under the mud. Then, after 4 ft. 
more of mud, large pine stumps were found, while cedar snags 
were found 4 ft. and 5 ft. under the pine. They were standing 
with 4 ft. and 5 ft. of water above them at low water. Oilier 
facts and cases are cited showing the sinking of the coast of 
this State below the ocean. The whole amount of this sub- 
sidence is supposed to be 17 ft. or more, and it is calculated that 
it proceeds at the rate of 2 ft. in a century, or about a quarter of 
au inch a year. This may seem slow, but when it is recollected 
that the major portion of the southern part of the State has but 
little elevation above the level of the ocean, it will be perceived 
that great changes may occur as the subsidence proceeds. 
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A DEEP SEA DREDGING tN THE GULF STREAM. 

At the meeting in August of the United States National 
Academy of Sciences, a paper was read by Count Purtales, who 
has recently been employed by the Coast Survey to Dredge the 
bottom of the ocean along the course of the Gulf Stream, in 
parallel lines, crossing the current, the lines being somewhere 
about ten miles apart. In starting south-easterly from Florida, 
he found the bottom for four or five miles made up of the com- 
mon coral sand of that neighbourhood, with very scanty traces 
of life. The next area, from 90 to 300 fathoms, and the first 
part of the way forming a plateau, is a rocky floor made of 
very hard limestone, derived from living shells. Life was 
abundant, consisting of lamp-shells, starfishes, crustaceans, and 
molluscs generally. There were also many bones of the 
manatoo, a dolphin-like animal, found in shallow water. The 
third area was the regular and common ocean bottom from 250 
to 300 fathoms, covered by the chalky remains of foraminifera 
— those minute animals found several years since on the tele- 
graphic plateau in the North Atlantic. He also exhibited a 
map of the bottom of the ocean off the coast, and found, first, 
extending from the north of Florida to Montauk Point, near 
Block Island, Rhode Island, a bottom of siliceous sand, per- 
haps 100 miles wide. Outside of it was a calcareous bottom, 
occupying the whole area sonth of Georgia. Between the two 
of the Carolinas, is a limited deposit of green sand, containing 
the foraminifera. A letter was read from Professor Agassiz, 
warmly eulogizing Ponrtales' papers, and saying that he had 
solicited the honour of publishing the maps and other results 
in one of the volumes issued at the Museum of Comparative 
Zoology in Cambridge, Massachusetts. It opens, he said, an 
entirely new chapter in natural history. It disclosed what had 
never been before known, the various fauna at the bottom of 
the ocean. Among the animals obtained were some that had 
been extinct since the cretaneous and tertiary periods. — New 
York Times. 



DEPTHS OP THE OCEAN. 

Facts are multiplying in disproof of the late Professor Edward 
Forbes' s theory that the Depths of Ocean would be found devoid 
of' life and colour. More than fifty years ago, General Sabine 
witnessed the bringing up of a living star-fish, of large size, from 
a depth of 800 fathoms in Baffin's Bay, and since then, other 
evidence, similar in kind, has been brought forward by Dr. Wal- 
lich and other • investigators. The latest facts bearing on the 
question, gathered by Dr. Carpenter and Dr. Wyville Thomson, 
have been laid before the Boyal Society, when. Me. CWt^*. 
Jeffreys stated, in confirmation, that sW&a 'taoro^&> ^ ^tfsaOe\a> 
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dropout dredging off the Shetlands, were as brightly coloured 
at those found in shallow waters. It appears, indeed, tint n 
fur from being lifeless, the deep-sea bottom teems with urinal 
life and with creatures of a very remarkable kind, some of which 
I'dinii'it li m g- past geological periods with the geological actios 
going «iii in our own time. The high importance of this fact 
will he manifest to ull who have studied the question from t 
scientific point of view. And now fresh corroboration comefl 
from abroad. The soundings and dredgings under the United 
States' (.'oast Survey were resumed last year; and though, 
through interruption hv yellow fever, the season was but a short 
one. the fact was clearly ascertained that, in the sea between 
Key West and Havana, " animal life exists at great depths in si 
great diwtvity, and as great on abundance, as in shallow water." 
And in the exploration in the last year the dredge brought 
up, from a depth of 517 fathoms, " a very handsome Mopsea, a 
crab, un Ophiuriun, and some annelids." — Athencmm. 



STATISTICS OP COAL. 

An interesting Blue-hock has been issued, containing Re- 
ports from Her Majesty's Secretaries of Embassy and Legation 
respecting the production of Coal in different countries. Accord* 
ing to these Reports, the production of coal in Belgium, in 1866, 
from 28(5 mines, was 12,77-1,062 tons; the quantity exported in 
the year was 3,i)3N,7f>8 tons, nearly all of which was sent to 
France. With reference to the exhaustion of the coal mines, a 
subject to which public attention bos been directed in Belgium, 
it appears that in Hainault alone, of a coal-produeing surface of 
7> 1,173 hectares, only 23,123 hectares had been explored in 1860. 
It is estimated that there were about 4,700 millions of tons, yet 
to be worked at an easily workable depth, and the exhaustion of 
the Hainault coal-fields above a depth of 1,000 metres would not 
take place before the expiration of a century and a half. In 
Brazil, large coal-fields have been discovered in the province of 
St. Catherine's. In China, coal has been discovered at Ponghou, 
the chief island of the Pescadores. It is reported that no coal 
useful for steam purposes had yet been found ; a judicious miner, 
however, could alone settle tho question as to tho extent of these 
mines and the quality of the coal. At Iwanai, in tho Island of 
Yeddo, in Japan, coal-mines had been discovered. An experiment 
was made with some of the coal picked out from the surface of 
the seams, in the galley-fire of Her Majesty's ship Salamis ; 79 lb. 
of coal yielded 17*27 per cent, of ash, 1*5 per cent of clinker, an 
average volume of smoke, and a strong durable flame. Another 
coal-field was found at Yeddo, in the immediate vicinity of the 
port of Hiogo. The natives had been working it for the lost ten 
years, but not continuously. Prussia, as is well known, is rich in 
mineral fuel, especially in very good coaXa. T\\a quantity of coal 
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to be obtained by the working of the coal-pit of the river Saar 
would suffice for the supply of 3,000 years, at the rate of 
2,500,000 metrical tons per annum. The coal-pits of the River 
Ruhr extend over ten miles in length on the Lower Rhine, a 
Prussian mile being equal to 24,001 Prussian feet, nearly 4§rds 
English miles. There were 65 strata of coal more than 20 inches 
deep, the united thickness of which gives a pure coal 210 feet. 
It has been estimated that the produce of these pits will last more 
than 5,000 years, at the rate of 1,000,000 metrical tonnen per 
annum. In 1865 there were 409 pits at work in Prussia, pro- 
ducing 371,842,299 centners of coal, value £4,954,986 ; they gave 
employment to 89,192 persons. Of the 409 p's in work, 393 
were in possession of the companies and private persons, and 16 
belonged to the State. Of the coal sold, 28 per cent, went to the 
interior, 22 per cent, to the States of the Zo&verein, 45 per cent, 
to France, and 5 per cent, to Switzerland. Hanover possessed 
33 coal-pits. The more considerable fields of brown coal were in 
the provinces of Saxony and Brandenburg. In 1865, there were 
511 of these pits at work, producing £710,437. 

An Appendix to the Consular Reports shows that in Tasmania, 
workings have been opened in the Douglas River coal-field. Coal 
of good quality for steam purposes has been discovered on the 
east coast of South Brani Island, at Adventure Bay ; and a 
bituminous coal of fair quality has been discovered near Hamil- 
ton. Coal deposits are reported in Trinidad ; the finest quality 
was found at Point Noir ; it burnt rapidly with much name and 
little smoke. A Report by Mr. Oldham, Superintendent of the 
Geological Survey of India, shows that the British territories 
cannot be considered as either largely or widely supplied with 
coal. Extensive fields existed, but they were not distributed 
generally over the districts of the Indian Empire. Up to the 
present time little more than surface workings had been carried 
on. Specimens of coal from 74 localities showed that the aver- 
age composition per cent, was, fixed carbon 52*2, volatile matter 
31*9, and ash 15*5, against an average composition of five English 
specimens, of fixed carbon 68*1, volatile matter 292, and ash 
2*7. He states that the very best coal of the Indian fields only 
touches the average of English coals, and that Indian coals are 
not capable of more than two-thirds, in most cases not more than 
one-half, the duty of English coals. These results of the quality 
of Indian coals would show the groundless nature of the hopes 
which have been expressed that the coal-fields of India, Borneo, 
Australia, and New Zealand, would not only contribute large sup- 
plies, but would also serve to coal the ocean steamers trading 
between Europe and those far distant regions. As far as Indian 
coal was concerned, Mr. Oldham feared it would never supplant 
the better fuel now obtainable elsewhere for ocean \o^jga*>. — 
Times. 
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H.EtfATITE IRON ORB IN SCOTLAND. 

Though it has long been known or suspected that Ironstone 
was to be met with in the volcanic rocks that form the greater part 
of the Garletun Hills, it is only within the last twelve months 
that its existence in rich abundance has been conclusively demon- 
strated. The discovery promises to be most important. Mr. 
Aitchison, the new tenant of West Garleton, within the boundary 
of which iarm the hill in question is situated, while getting the 
soil turned over, was struck with the frequency with which the 
plough brought fragments of ironstone to the surface, as if broken 
off from larger masses beneath. Knowing something of the value 
of the ore, he recommended the proprietor of the land, Sir T. B. 
Hepburn, of Sineaton, to make a systematic examination of the hill 
to test the character of the underlying rocks. Mr. Robb, the 
local geologist, on being consulted, strongly urged that the ground 
should be at once examined. This was done, and after breaking 
ground without success at several points, the search was at length 
rewarded by the workmen coming on a vein or veins of Haematite 
Iron, of the richest and most valuable character. The vein, where 
at present struck, crosses the hill in a slanting direction from the 
south-east to the north-west, and has been traced nearly along 
the whole breadth of the hill, a distance of some four or five hun- 
dred yards. In some places the ore is met with in small boulders, 
interspersed with the ordinary trap rock of the hill, and in others 
it is met with in a solid mass of as yet unknown depth. This 
occurs on the crest of the slope, the iron being within five or six 
inches of the surface, and penetrating downwards in a solid bed. 
The workmen proceeded to uncover this section of the vein to 
the depth of seven feet, without any appearance of its termination; 
and as veins of a similar character are in all probability to be met 
with in immediate proximity, there cannot fail, at the most 
moderate calculation, to be many thousand tons of the ore. Hae- 
matite iron, singular to say, has nowhere else been found in 
Scotland, the well-known " blackband" being the only description 
of the ore hitherto met north of the Tweed. — Haddingtonshire 
Courier. 



CARRARA MARBLE AND ALABASTER. 

TnE quarries of Carrara produce, besides the statuary Marble 
for which the district is famous, another description of white 
marble, and a bluish marble, called Bardiglio. Mr. Hemes 
reports that in the course of three years, 1863-65, there were ex- 
ported from Carrara 126,928 tons of marble, the average annual 
value of which was upwards of a million francs. The export and 
other duties levied by the State amounted to about 80,000f. per 
annum. 2,238 persons, or about one-seventh of the whole popu- 
lation of the district, were emptor Va. ivo-&ai<& VJaa marble. 
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There is a greater variety of marble in the adjoining district of 
Massa, but the elevated position of the quarries, and the want of 
transport, prevent them from being completely worked. Oriental 
Alabaster is found in the Siena country. In the neighbourhood of 
Voltena there are 29 quarries, which yield annually 580,000 
.kilogrammes of alabaster of different colours and qualities. The 
alabaster statuettes, vases, and ornaments of all sorts that are sent 
from Italy to all parts of the world are made principally at Vol- 
tena. — Mechanics' Magazine. 



DIAMONDS AT THE CAPE. 

Professor Tennant has made to the British Association a 
communication " On the Recent Discovery of Diamonds in the 
Gape Colony." This gem, he stated, had been recently found 
somewhat abundantly in the above district ; and he exhibited the 
casts of some weighing nine carats, worth £500. Some agate, 
chalcedony, and other precious stones found in the same deposit 
had been sent him, but he would have preferred some of the sand 
and mud in which they were deposited. One diamond, found 
very recently, weighed as much as fifteen and a half carats. He 
was of opinion that before long we should have a large collection 
of diamonds from the Gape Colony, adding that, although we 
had heard a great deal of diamonds being found in Australia, 
those stones were not worth now so many pence as pounds had 
been asked for them. 



KENT'S CAVERN. 



Mr. W. Pengelly has made the Fourth Report to the British 
Association " On the Exploration of Kent's Cavern, Devonshire, 
the Lecture Hall and South West Chamber." The rich cave-earth 
of unknown depth was completely sealed up with the stalagmitic 
floor, which, in its turn, was covered with a layer of black 
mould; the objects found in the overlying black mould were 
less numerous than in similar accumulations of former Reports. 
Amongst them were several pieces of pottery, a spindle-wheel, a 
roughly cut piece of red sandstone, portion of a bone comb, 
small red earthenware pan, marine shells, small piece of smelted 
copper, the entire lower jaw and almost complete skull of a 
badger, part of a human upper jaw with eight teeth, four of 
which remained in their sockets, and the internal cast of a fossil 
shell. All these articles were described in detail in the Report, 
illustrated with the specimen themselves, all ranged by Mr. 
Pengelly in drawers which severally represented the black earth, 
stalagmite, and the red cave-earth, in which was intermingled 
blocks of stalagmite, breccia, &c. He then enumerated the 
articles found in the second floor, or stalagmite, which included 
a fine molar of the rhinoceros, the pre-mo\ax o»l «. VswB&^Hai* <st 
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three molars of a bear, a large part of the humerus, probably of 
the bear, &c. Since the time of the rhinoceros, the increase of 
thickness of stalagmitic floor had been barely sufficient to corsr 
these relics. A few relics of charred wood were found in the 
same floor. Passing to the cave-earth, report said that it m» 
of the ordinary typical character. A description was then giwa 
of the fossils in the cave-earth, and of those entombed in the 
breccia mingled therewith. While split bones bearing teeth- 
marks had been found in the red cave-earth, no split bones had 
been found in rocky breccia. The bones scored with teeth 
had probably been gnawed by the hyaena, and the split boie 
that was found was an evidence of the presence of man. A loig 
explanation was given respecting the breccia, which was rolbd 
by Home means into the caverns, and the Report stated that it 
was probably older than red cave-earth, and though it had not giiea 
up any charred wood or longitudinally split bones, yet the com* 
mittee thought it would be premature to draw at present any 
inference from this negative fact. But while the labours of the 
post twelve months had not added anything to the knowledge of 
the early antiquity of man, yet up to this time no comparatively 
modern objects had been found below its place, and no ancient 
one had been found within the modern niche. The lower floor 
of the stalagmite had kept the two apart. Probably ancient 
cave-men mado use of unpolished flint implements, of which spe- 
cimens had been found in the red cave-earth, to split the bones of 
animals, employed Are in the preparation of food, and selected 
stones for crushers or hammers. 

Mr. Pengoily stated that bones in four different states of con- 
dition were found in the above cavern — namely, entire, crushed, 
fractured, and split. The crushed bones were due to blocks of 
breccia and stalactite falling upon them ; to hyaenas he attributed 
the fracturing of others, in corroboration of which he produced 
bones fractured by hyaenas in the Zoological Gardens, that pre- 
sented exactly the same appearance ; whereas he concluded that 
man split up the bones to obtain marrow, and what recent bones 
had been split up by the like agency had a precisely similar 
aspect. This paper gave rise to a discussion upon the Report. 

Mr. J. Evans was of opinion that, taking the evidence given 
by the bones themselves, they must have been split and gnawed 
by animals. With regard to what had been suggested by Mr. 
Pengelly, of man's existence being synchronous with that of the 
hy&ona and cave-bear, he thought it hardly likely that, even in 
so remote a period, such a " happy family" could have lived 
together as was inferred. Mr. Evans gave a description of the 
flint flakes and tools found in these caverns, and referred to the 
molecular changes which took place in block flints so as to make 
them actually soft. He has found flints in the Readme and 
Woolwich series, which he could cut with a knife — a fact of 
great importance to geological cbemista. 
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CAVE JAUNA OP ENGLAND AND THE CONTINENT. 

The late Dr. Falconer, the Paloeontologist, was necessarily led 
in the coarse of his researches to the study of what is termed 
the Cave Fauna of England and the Continent, upon which nu- 
merous communications and valuable scattered notes were either 
published by himself or have been found among his papers. He 
was the first to establish as members of this fauna Rhinoceros 
hemitcechus and Elephas antiquus; and among the first to recog- 
nize the validity of the evidence upon which the contemporaneous- 
ness of man with several extinct forms of animals has been based 
and has since been firmly established. He was the originator, and 
one of the most active promoters, of the exploration of the Brix- 
ham Cavern. He also made extensive explorations and discoveries 
tending to the same end in Sicily, where, in the Grotta di Mac- 
cagnone, he found stone implements of ancient type, commingled 
with the remains of hyaena, hippopotamus, and other animals 
long extinct, at any rate in Europe. On his outward route, also, 
on this visit to the South, he visited the extraordinary collection 
of flint implements which had been brought together with such 
indomitable zeal and energy by M. Boucher des Perthes, from 
the ancient river gravels of the Valley of the Somme, and was 
perhaps the first eminent authority to recognize the importance 
in the primeval history of man of M. des Perthes' discoveries, 
the value of which has since been universally recognized, and 
which have deservedly crowned him with lasting fame. 

Mr. Falconer must thus be reckoned among the foremost, if 
not the foremost, of those who have within the last few years 
given a new impulse to the study of the antiquity of the human 
race, a subject which before 1859 had scarcely attracted atten- 
tion, or, as in the case of the Kent's Hole Cavern in the time of 
Dr. Buckland, was even shunned as an unholy thing. 

Dr. Falconer took the deepest interest in the important re- 
searches of Captain Frederick Brome in the ossiferous caves and 
fissures in Gibraltar, and with the view of making himself fully 
acquainted with the site of these extraordinary explorations, he 
proceeded, in company with Mr. Busk, and on the invitation of 
the Governor, Sir W. Codrington, to Gibraltar in the autumn of 
1864. A brief account of the caverns and their contents was 
given to the Governor in a letter since published in the Journal 
of the Geological Society. — Review, in the Times. 



the iguanodon. 
A paper has been read to the British Association " On the 
Skull and Bones of the Iguanodon," by the Rev. W. Fox. The 
paper showed from these bones, which had lately been discovered, 
more especially the skull of a small individual, t\*afc> NSdet^ ^w<st^ 
several species of this genus of saurianB. Tftie l.^joajasAo^'^VasS^. 



218 THE YEAR-BOOK OF FACTS. 

was perhaps as well understood as any of the extinct reptiles, 
had always created much interest among naturalists. The jaw- 
bone of a young animal of this genus had been discovered by the 
author in the Wealden strata of the Isle of Wight. Only a few 
months ago he discovered the skull-bone of a new and small 
species. The author detailed at some length the anatomical 
structure of the teeth and bones ; and, in conclusion, expressed 
his belief that the skull in question belonged to a new species, 
and that future researches would disclose more individuals. 

Professor Huxley, who thanked Mr. Fox for his important con- 
tribution, explained that all fossil saurians hitherto discovered 
were defective of the fore-paw and end of the snout. By the aid 
of the black-board he showed what an important addition had 
been made to our knowledge of the structure of the skull of this 
Dinosaurian, more especially in its showing almost as clearly the 
structure of the skull as would that of the modern lizard show 
to which reptile it belonged. 



THE SEWALIK FOSSILS. 

Although Dr. Falconer was the first to determine the ter- 
tiary age of the Sewalik -hills, which had previously been re- 
ferred to the " New Red Sandstone" period, he was not led to 
this determination from the study of any animal remains, for 
none had then been found in the strata. Nevertheless, he ex- 
pressed the confident opinion "that the remains of mastodon 
and other large extinct mammalia would be found." How 
amply this prediction has been fulfilled is well shown in the 
vast collection of Sewalik fossils in the British Museum, pre- 
sented by Captain (now Sir) Proby T. Cautley and Dr. Falconer, 
by whose laborious exertions they have been displayed, and in 
great part figured and described, in the Fauna Antiqua Sinalen- 
sis, which forms the contents of the first volume. Among these, 
and not the least remarkable, is the gigantic Colossochelys Atlas 
— a monstrous tortoise, upon which, as suggested by Dr. Fal- 
coner, it is not improbable that the Hindoo myth of the world 
being supported on the back of a tortoise might have been 
founded. There seems, at any rate, reason to believe that this 
now extinct form may in the Miocene period -have co-existed with 
man, seeing, as Dr. Falconer has shown, that several existing 
species of tortoise are found associated with it in the fossil state. 
— Review, in the Times. 



NEW FOSSILS FROM SWEDEN. 

Professor Otto Torrell has exhibited to the British Asso- 
ciation a series of slabs marked by the impressions of various 
land plants, known to geologists as chondrites. He had these 
Fossil plants from a formation much older than any from which 
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fossils have hitherto been obtained. The rocks from which they 
were derived were of an age similar to those of the Longmynd 
rocks, in Wales. The undersides of many of the slabs were 
pitted with the marking of rain drops, and the conclusion which 
Professor Torrell came to was, that the character of the plants 
and the meteorological markings of them indicated that they 
had been deposited under shallow water conditions. This he cor- 
roborated by showing that a bed of shingle or conglomerate was 
associated with them, which he judged to have been part of an old 
sea-beach. The same slabs were marked by the trails of marine 
worms that had crawled over them. The casts of some of the 
worms were distinctly to be seen on the surface of the slabs. 
The slabs were handed round and scrutinized by many geologists 
present. • 

Sir Charles Lyell described the facts stated by Mr. Torrell as 
one of the greatest discoveries that he remembered to have been 
made in the progress of geology" in his time. Mr. Torrell had 
long been known as an explorer of the northern regions. He 
had undertaken four voyages, and had spent four summers in 
Spitzbergen and other parts of the northern regions. No one 
was more thoroughly acquainted with the Fauna of the seas of 
those countries, or had thrown more light on the geology of the 
glacial period than Mr. Torrell. But his knowledge was not 
confined to modern deposits ; they would see by his paper that 
he had been exploring the most ancient rocks that had furnished 
ns with fossil Flora. This discovery of the earliest land plants 
yet brought to light had been made in a district where the geo- 
logy was so clear that the merest tyro might read it off. It was 
impossible that any mistake could be made as to the chronolo- 
gical order and succession of beds. Older than rocks which 
exist in the Alps, they presented themselves in the form of 
inclined and inverted strata ; they were really at the basis of the 
Cambrian system, or the primordial rocks of Barrow, and these 
rocks were older than the oldest rocks of Murchison's Silurian 
formation. Sir C. Lyell proceeded to explain the great antiquity 
of the rocks in which these fossil plants had been found. 



FOSSIL PLANTS IN GREENLAND AND SPITZBERGEN. 

Sir C. Lyell, at the late Meeting of the British Association, 
called attention to the Fossil Plants collected by Mr. Whymper 
in Greenland. Mr. Whymper had undertaken to make the col- 
lection at the instance of the British Association and the Royal 
Society, whose curiosity had been excited in consequence of the 
remarkable proofs that had been furnished, by plants previously 
found in Greenland and Spitzbergen, of a much higher tempera- 
ture having existed in Miocene times throughout the north polar 
region than at the present time. Mr. Whymrjer had fa&^NiJizj 
and successfully executed that comTniaekm., «sA \*»&. \9nras£p&» 
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home a rich collection of plants, which was now in the hands of 
Professor Heer. There were, besides, proofs of a much colder 
climate than now exists having intervened since this ancient 
warmer period and the present day. This was during the glacial 
period, when Norfolk and Suffolk were visited by icebergs, 
covered in part by land ice, brought down by northern regions, 
where glaciers were much more extensive than they are now, 
The shells of this period now found fossil in Norfolk and Suffolk 
were decidedly of an Arctic character. Mr. Whymper had not 
brought homo many new species of fossil plants, but he had 
brought home fruits of species of which previously only the 
loaves were known, thus enabling Professor Eeer to confirm his 
guesses as to the true character of the plants. Important and 
satisfactory conclusions had thus been arrived at with regard to 
several of the fossil species : for example, the magnolia, which 
can now be affirmed to have grown there in Miocene times. The 
existence of an oak with leaves 6 in. long, of the vine, plane, and 
other trees implied great heat in summer, while the number of 
dicotyledons showed that there could have been no great cold in 
winter. With reference to the causes of these great changes of 
climate, he adhered still to the opinion that the principal cause 
was the altered distribution of land and sea, and the consequent 
alteration in the direction of the marine currents between the 
equatorial and the polar regions. 

Professor Rolleston said that an examination which he had 
made of sixteen skulls brought home by Mr. Whymper proved 
that the Greenlanders belonged to the Esquimaux race, and had 
no affinity with the Norsemen. They were the skulls of a savage 
people, and remarkable for the tendency to obliteration of the 
sutures, as in the skulls of carnivorous animals. The form 
showed that there was no ethnological connexion between the 
(Jreenlander and the Red Indian. 



FOSSIL OYSTERS. 

Mr. Whittle, of Chorley, has sunk a new shaft down the 
Arley seam of coal, between the Addington and Horwich stations, 
on the Lancashire and Yorkshire Railway, about a couple of 
miles from the foot of Rivington Pike. Two seams of coal being 
passed, at a depth of 130 yards the sinkers cut through a 
bed of Fossil Oysters 2 ft. 4 in. in thickness. How far the bed 
extends it is impossible to say. The oysters are petrified into 
one solid mass as hard as flint, are all perfect in form, and small 
in size, rather less perhaps than the London natives. The con- 
clusion which immediately suggests itself is that the sea must at 
some very remote period have washed the foot of the Rivington 
range of hills, two miles distant. The whole of West Lancashire 
is alluvial land, and at one time was covered with a forest of 
oak, there being abundant prooi oi \3oia Vn ^«> fofck \3as& trees are 
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frequently found embedded in the moss, and also in the bed of 
the Kibble. The skull and antlers of the gigantic Irish elk, found 
not long ago in this river, also point to the fact that animals of 
the mammoth tribe must have roamed through the forest which 
covered the country at a period since the oysters were embedded, 
and the upper coal strata formed. 



FOSSIL ECHIDNA. 

An extract has been read to the Zoological Society, from Mr. 
G. Krefft, Sydney, stating that, amongst other fossil remains 
which he was now arranging for the Australian Museum, he had 
discovered a portion of the humerus of an extinct species of 
Echidna, from the Darling Downs, indicating the former existence 
of a gigantic form of this Monotreme in Australia. 



THE SUBSIDENCE OP HAWAII. 

The progress of the Subsidence of Hawaii, after the great, 
submarine eruption which took place some months previously, 
has been gradual, the depression of the southern and western 
shores amounting to several feet ; while that of the northern and 
eastern shores has not exceeded a few inches. It is important 
to attend to this peculiarity. Had the change of the sea-level 
been uniform in all parts of the island, we might have been 
doubtful as to the seat and nature of the disturbance. The 
gradual elevation of a widely extended portion of the bed of the 
Pacific Ocean would, in that case, have accounted as satisfac- 
torily for the diminution in the height of Hawaii above the sea 
level as the sinking of the island itself. But the inequality in 
the motion of subsidence points at once to the real character of 
the disturbance, which doubtless only affects Hawaii and its 
immediate neighbourhood. We do not think, however, that the 
sinking of the island has been a gradual process. Far more 
probably it took place simultaneously with the outburst of sub- 
marine fire which caused so much mischief last April. The 
manner in which the Honolulu correspondent of the New 
York Tribune refers to the discovery of the change does not cer- 
tainly convey the notion that any slow process of change has 
been detected. "It is believed," he writes, "that Hawaii is 
slowly sinking into the ocean. Ever since June last unusually 
high tides have prevailed along the southern and eastern shores, 
and it is now evident that the island has sunk," &c. It appears 
to us that the inhabitants do not fear that any further sinking 
will take place, unless — which seems unlikely — there should pre- 
sently be other submarine explosions. 

Very interesting also is the account of the waves which spread 
across to Hawaii from Peru, after the great earthquake <& 
August 13-16 last. " The first o£ fheB© toh«& ^*» tSwresroft^ 
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Honolulu on the night of the 13th of August, and at almost the 
same moment it was noticed 200 miles to the south-east. They 
were more |>owerful at those parts of Hawaii which are nearest 
to the South American coast. They rolled in at the rate of 
three or four per hour for four days. They were not like the 
sweep of tho furious breakers that lashed the shores during the 
April eruptions, but appeared to be the effects of some gigantic 
oscillation across the Pacific." There can be no doubt whatever 
that theso waves were due to the great earthquake which re- 
cently desolated the coast of Pern and Ecuador. The waves 
must have been transmitted across the whole distance which 
separates Hawaii from Peru in the course of a few hours, or pro- 
bably at the rate of about 1,000 miles per hour. This does not 
exactly agree with the statement that the wave was noticed 
almost at the same moment at two places 200 miles apart (and 
lying nearly in the direction of the waves' progress) ; but pro- 
bably there is some mistake in this account. The difference of 
time must have been nearly a quarter of an hour. 

It would be important if we could determine the exact rate at 
which sea-waves traverse the Pacific Ocean, since it has been 
shown that a relation exists between the depth of an ocean and 
the rate at which waves of given dimensions traverse it. We 
say of given dimensions, but it is not necessary that all the di- 
mensions of a wave should be known in order that its ascertained 
velocity should suffice for the determination of the depth of the 
ocean across which it has been propagated. All that is neces- 
sary is that the breadth of the wave should be known — that ele- 
ment being measured from summit to summit of successive 
rollers. The following Tablo is derived from one calculated by 
Mr. Airy, the Astronomer-Royal. It presents the relation be- 
tween the breadth of sea-waves, their velocity, and the depth of 
the sea they are traversing : 
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A little consideration of this table will show that the velocity 
alone affords an important indication of the depth of the ocean 
traversed by a wave ; because in many instances the change due 
to tho breadth of the wave is slight. Thus, when the depth of 
a sea is 1,000 ft., waves of 100,000, of 1,000,000, and of 10,000,000 
ft. in breadth, all travel at the rate of a fraction over 122 miles per 
hour. 
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An earthquake which occurred in the year 1854 supplied an 
opportunity of applying Mr. Ally's formula. A shock of earth- 
quake had been felt on board the Russian frigate Diana at 9.45 
a.m. on the 23rd of December in that year. She lay ah anchor 
in the harbour of Simoda, near Jeddo. At 10 o'clock a large 
wave was seen rolling into the harbour, while the water on the 
beach was rapidly sinking. " As seen from the frigate," says 
the narrative, "the town appeared to be sinking." Fifteen 
minutes later another wave rolled in, and until 2.30 p.m. similar 
waves continued to come and go, the frigate being thrown on her 
beam-ends no less than five times. A few hours afterwards 
several distinctly marked waves, of extraordinary volume, arrived 
at San Francisco. No doubt can exist that these waves and 
those which destroyed Simoda had the same origin. In all pro- 
bability the seat of disturbance lay very near the shores of Japan. 
Now, it was calculated by Captain Maury that the San Francisco 
wave had a breadth of 256 miles and a velocity of 438 miles per 
hour ; and that the San Diego wave had a breadth of 221 miles 
and a velocity of 427 miles per hour. It would follow from these 
premises that, according to Airy's formulae, the average depth of 
the North Pacific between Japan and California is, by the path 
of the San Francisco wave, 2,149 fathoms, by that of the San 
Diego wave, 2,034 fathoms. Either result indicates an average 
depth of about two-and-a-half miles. 

The rate at which the great waves of disturbance produced by 
the earthquake of Peru traversed the portion of the Pacific Ocean 
which lies between South America and the island of Hawaii, 
would indicate that the ocean is here much deeper than it is far- 
ther north. A similar result follows from the evidence we have 
respecting the rapid passage of the great wave produced by the 
submarine eruption of April 20th, from Hawaii to the shores of 
Mexico and Oregon. In that case a distance of 5,000 miles was 
traversed in little more than five hours. Probably the average 
depth of the part of the Pacific which lies between Polynesia 
and South America is little less than four or five miles. — Daily 
News 



VOLCANIC DISTURBANCE AT SANTORIN. 

At the Geological Society, M. Lenormand has referred to the 
discovery investigated by the French Commission during the late 
Volcanic Disturbance at Santorin. Santorin forms a group re- 
presenting the debris of a great volcanic cone, and as it yields 
largely the hydraulic cement called puzzalona, extensive quarries, 
or excavations, have taken place, more particularly of late years, 
in consequence of the supplies required for the Suez Canal. 
These deposits belong to the period before the first eruption of 
Santorian took place, and are therefore pre-historic. It Wa*^ ^an- 
nounced to the French Commission tnato T.emal\s\& <& \ro&3&^ 
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had been disoovered, on proceeding to the spot its members 
found numerous walls of buildings with their contents, which 
had been buried like Herculaneum and Pompeii, and so pre- 
served. The inhabitants were found to have possessed houses 
with walls of masonry, and the roofs of which had been supported 
with wild olive-wood. This is remarkable, as, in consequence of 
the volcanic eruptions, the olive can no longer grow on the sur- 
face of the island. The utensils and food of the people were 
found, stone mortars and coarse pottery, much resembling those 
of the Lake -village Period, but with knives and other implements 
of obsidian of the most exquisite finish, and of all of which speci- 
mens are now deposited in the Imperial Museum. A more re- 
markable feature was the presence of finer pottery, evidently 
imported, and which had been made with the wheel, and some 
gold beads, not of molten metal, but apparently hammered into 
shape with stone tools. M. Lenormand considers the pottery 
was imported in return for Santorian oil, the produce of the 
island ; but it is doubtful whether the wild olive would be very 
productive. It is as likely the pottery was derived from the 
return cargoes of fishermen. M. Lenormand considers it re- 
markable that no metal tools were imported. The gold can 
hardly be considered the produce of the island, but of the main 
land, from the regions afterwards known by the Gold-sands of 
the Pactolus. The real interest of the discovery depends not so 
much on obtaining further evidence of the continuance of rude 
populations, as in the parallel fact of the carrying back, and par- 
ticularly in Asia Minor, of the epoch of comparative civilization 
denoted by the improved pottery and the gold ornaments. 



SUBMARINE EARTHQUAKES. 

The bark Euphrosyne, Captain Christie, arrived at St. Helena, 
and the Captain reports that on the 9th of October, when in lat. 
26 36 S., long. 52 32 E., he experienced strong gales, with 
thunder and lightning, and a tremendous sea. The barometer 
fluctuated greatly. This weather continued for some days, and 
then moderated, but at midnight on the 8th — 9th of November, 
in lat. 16 40 S., long. 4 W., the sky suddenly became densely 
overcast, a noise like distant cannonading ensued, the sea became 
greatly agitated, and the compass became erratic, meteors became 
frequent, and the ship shook from stem to stern, as if in convul- 
sion. Then large fish leapt out of the water, and the rumbling 
increased. The agitations continued till sunrise, and then the 
weather became settled again. Captain Christie thinks that he 
must have been passing over some great submarine convulsion. 
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EARTHQUAKES IN ENGLAND. 

Shortly after half -past 10 on Friday night, October 30, a 
distinct shock of Earthquake was felt in many places in the West 
of England, and in South Wales. The unusual sensation lasted for 
about a couple of seconds, and is presumed to have been occa- 
sioned by what is termed an earth-wave. Five years ago a 
similar shock occurred, which was felt throughout a considerable 
part of the West of England. 

The night on which the shock occurred was cloudy but light, 
the moon being nearly at the full. Taking the various accounts 
that have appeared from observers of the phenomenon, we find 
its indications variously described. Some describe it as a trem- 
bling of the earth, as if a laden waggon was passing along the street ; 
others imagined some animal had got in their bed -room and 
was scampering about the floor. The motion of articles of fur- 
niture, the jingling of glasses, and the oscillation of beds, were 
very common. Most of the reports agree that these indications 
were accompanied by a noise like that of a high wind, or of a 
vehicle or train passing. Reports from towns and villages west- 
ward of Worcester describe the shock in very similar terms. In 
Leamington, three shocks followed each other in rapid succession. 
The shocks were noticed by Dr. O'Callaghan, the President 
of the local Philosophical Society, who, during a residence in the 
West Indies, had on more than one occasion felt the shock of 
earthquakes. On Friday night, Dr. O'Callaghan called attention 
to the occurrence, and found that the shocks had been observed 
by some of his domestics. At Exeter, many persons noticed the 
earthquake. Three distinct shocks were felt by the inmates of 
a house in York-buildings. The occupant of a house, who has 
long resided in the West Indies, recognized the shaking as that 
of an earthquake. The inmates of the Exeter Eye Infirmary felt 
the building shake, and experienced a peculiar sensation. 

Reports from Merthyr state the shock to have been rather 
severe, the movement appearing to be from south to north and 
continuing for three or four seconds. A few minutes before the 
occurrence there was that strange calm prevalent which has been 
noticed during the time of a complete eclipse. Great alarm was 
felt by the inhabitants. At Twynrodyn, and other high quarters, 
the people rushed out of their houses, some attributing the shock 
to explosions underneath in some coal or mine pits ; but Mer- 
thyr is not undermined, and no mine or coal stratum exists there ; 
this fact was conclusive that the disturbance proceeded from a 
greater and mysterious cause. We will conclude with a report 
from a meteorologist of some years' standing, who writes from 
Port Talbot, South Wales. He says : — " The night was wet, 
with a drizzling rain, and a strong S.W. wind blowing. Baro- 
meter stood at 29° 50'. Soon after 10 p.m. the -*ra\.£ «&»&»&. \ 
then followed a lull, with an overcast sky. M, \Q.^> ?.>&..>*& "Y 
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was sitting with a friend in my drawing-room, on the ground- 
floor, suddenly we experienced a dead, heavy thump, as if from 
the fall of a bale of goods close outside the window, followed, 
after the interval of a second, by a tremulous motion through 
the room, which shook the floor beneath our feet, and rattled 
some ornaments on a side-table, the shock passing from N.W. to 
S.E., and occupying about five or six seconds of time. The effect 
upon me and my friend was unmistakable. We at once exclaimed, 
' An earthquake ! ' My house stands alone on a hill, with gar- 
doners' cottages near. My servants, who were in their bedrooms, 
ran out to know what was the matter, and those down stairs were 
equally at a loss to know the cause of the noise. I find that per- 
sons who were out of doors at the time did not feel the shock." 

The following account of Earthquakes that have occurred in 
England has appeared in the Spectator : — " In 974, Wendover 
tells us that a great earthquake shook all England. In 1081 one 
occurred which was attended * with heavy bellowing.' In 1089 
there was ' a micklo earth-stirring all over England,' says the 
Saxon Chronicle, and the annalist notices that the harvest was 
especially backward. In 1110, says Florence of Worcester, 
' there was a very great earthquake at Shrewsbury. The river 
Trent was dried up at Nottingham from morning to the third 
hour of the day, so that men walked dryshod through its chan- 
nel.' In 1133 there was a great earthquake in many parts of 
England. In 1165, says Matthew Paris, ' there was an earth- 
quake in Ely, Norfolk, and Suffolk, so that it threw down men 
who were standing, and rang the bells.' The same writer records 
another in 1187, when many buildings were thrown down ; and 
another in 12 1-7, which lie speaks of as especially violent, on the 
banks of the Thames, where it shook down many buildings. One 
feature of it was that some days afterwards the sea became pre- 
ernaturally calm, as if the tides had ceased, and remained so for 
three months. Next year the western parts of England were the 
great sufferers. In the diocese of Bath s wide rents opened in 
the walls, and a cupola on the tower of Wells Cathedral was 
. dashed down upon the roof. At St. David's, great damage was 
done to the Cathedral. Two years later a shock was felt in Buck- 
inghamshire, which caused more panic than injury, the accom- 
panying sound being like thunder underground. It was noticed 
that the birds were driven wild with fear. In 1275, says Mat- 
thew of Westminster, there was a general earthquake, c by the 
violence of which the Church of St. Micha-el-of-the-Hill, outside 
Glastonbury, fell down, levelled with the soil.' Many other Eng- 
lish churches suffered in a less degree. From this time earthquakes 
seem to have been less common ; but in 1382 there was one which 
shook down some churches in Kent, and which a poet of the time 
has described rather vividly. Three years later there were two 
shocks but they seem to have been very slight, as Walsingham only 
interprets the first to mean an, cx^S&oti ugBxasfc. ^ta&aauit and 
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the second a vain excitement in the political world. I have care- 
fully confined myself to historical notices. But there are legends 
which ascribe the destruction of whole cities or armies to convul- 
sions of this kind. Camden records that the town of Kenchester 
was destroyed by an earthquake. The Chronicle of Evesham 
says the same of Alcester, but as the visitation in this case was a 
special judgment on the smiths of the town, who drowned St. 
Egwin's preaching with the noise of their hammers, there is 
reason to hope that it was a purely local infliction. Reginald of 
Durham says that at Mungedene-hill, near Norham-on-Tweed, 
the earth opened and swallowed up many thousand Scots who 
were then ravaging St. Cuthbert's lands. These traditions may, 
perhaps, be taken to show that the popular fancy in England re- 
cognized earthquakes as an occasion of violent change. Of course 
I do not pretend that my list is exhaustive even for the 12th and 
18th centuries, nor have I touched upon such geological theories 
as Mr. Geikie's, that there has been a great upheaval of Scotland 
about the Antoine Wall, or a great recession of the sea since 
Roman times." 



EARTHQUAKE IN SAN FRANCISCO. 

The San Francisco Alta California of October 21, has the 
following account of this Earthquake : — " At 7.54 o'clock this 
morning the most severe earthquake which has occurred since the 
occupation of California by the Americans shook our city. This 
is the first earthquake that has ever caused loss of life in San 
Francisco, and the amount of damage caused is unquestionably 
greater than that caused by the shook of October 8, 1865. The 
morning was moderately warm, and a dense fog covered the 
town. There was not a trace of a breeze perceptible. The first 
indication of the approach of the earthquake was a slight 
rumbling sound, as of something rolling along the side-walk, 
coming apparently from the direction of the ocean. Whether 
this proceeded from beneath the surface of the earth, or from 
the agitation of loose bodies on the surface, is uncertain. The 
most general opinion appears to be that it was from the latter. 
The shock commenced in the form of slow horizontal movements, 
not perpendicular, as in the great earthquake of 1865. The 
oscillations continued from 10 or 15 seconds, growing more rapid 
and more violent for six for seven seconds, then increasing in 
force and rapidity for four or five seconds, then suddenly ceasing. 
The motion was so great that water was thrown over both sides 
of a pail not more than two-thirds full, which was on the ground 
on the summit of Russian-hill, where the shock was felt with less 
force than in any other part of the city. At 8.42^ ther^ ^r«& ^» 
very slight shock, just perceptible. A.t Aft 2ft *~».. *\3es£\5S&stf3t. i 
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quite a sharp one, was felt, and a panic was created in the. 
principal streets, crowds rushing from every building. At 11 A.lf 
precisely, a fourth and very slight shock was felt. The fog 
cleared away and the sun shone out in a cloudless sky, while a 
slight breeze sprang up at that hour. The great shock of 1868 
produced a wholly different effect on buildings from that of 1865. 
In October, 1865, glass was broken and shivered in atoms in all 
the lower part of the city by the perpendicular oscillation, while 
comparatively few walls were shaken down or badly injured. 
The earthquake of to-day broke very little glass in any part of 
the city, but the damage by the falling of cornices, awnings, and 
walls was immense. The shock was principally felt on ' made 
ground ' and the flats, where the foundation is known to be unre- 
liable at all times. On the eastern shore of the bay, and, in 
fact, all the way around it, everything built on the flats has 
suffered severely. It is* a noticeable and gratifying fact that not 
a single building constructed as it should be in a city liable to 
earthquakes like San Francisco has suffered to any extent at all. 
When the great shock culminated there was a stampede from 
every building in the city. Hundreds of horses on the streets 
took fright and ran away. As the minor ' tapering off' shocks 
were felt the excitement increased instead of diminishing, as it 
should have done — seeing all our experience goes to show that 
the worst invariably comes first in San Francisco earthquakes." 



GREAT EARTHQUAKE IN SOUTH AMERICA. 

A terrible Earthquake has visited the western seaboard of 
South America, destroying eight cities, the most important on 
that coast ; and making its terrible influence felt northward 
from Arica, tho central point, to Callao, a distance of about 
650 miles ; and southward to Cobija, in Bolivia, a distance of 
280 miles or more. 

According to advices from Central America, published in the 
New York papers, Arica, Arequipa, Hay, Iquique, Pasco, Juan- 
Cavelica, Ibarra, and numerous other towns of Peru and Ecuador, 
were totally destroyed by a succession of earthquakes, which 
lasted from the 13th to the 16th of August. Most of the in- 
habitants of the Peruvian seaport town of Arica, and of 
Arequipa, chief town of the Peruvian littoral province of 
Arequipa, escaped with their lives. 

The havoc, it is estimated, must at any rate have stretched 
over a distance of 1,200 miles, from Ibarra, a town of Ecnador, 
fifty miles to the north -north-west of Quito, the capital of that 
Republic, and within less than a degree of the equatorial line, 
down to Iquique, a seaport and island in the southern provinces 
of Peru, in the 20th degree of south latitude. 
Arica has often been devastated ; Arequipa, which is built on 
the elope of a volcano, has a. similai "nivstorj *, \ivma. %j&& Callao, 
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'.which have now escaped, but which lie near the line of the 
convulsion, were once destroyed together, when 18,000 persons 
were buried in their ruins. It is inevitable that we should con- 
template such a catastrophe through the medium of our own 
familiar ideas, and Humboldt has told us what it is for a 
European to feel his faith shaken in that immobility of the 
earth which is part of our experience and almost of our religion. 
But to the natives of Peru or Ecuador the phenomenon which 
seems so appalling to us must appear less terrible. 

The shock appears to have been chiefly felt on that Peruvian 
coast which has been corroctly described as the Home of Earth- 
quakes. Iquique, in lat. S. 20° ; Arica, 18' ; Islay, the 
port of Arica ; Tacna, 18° ; Arequipa, 15° j Pisco, 13° (a 
little seaport town, not, we take it, the inland city of Pasco, 
nor Pasto, as has been suggested), are pretty clearly speci- 
fied. Hnancavelica, also mentioned, is in lat. 12°, and at 
some distance inland. All these are, comparatively speaking, 
within the same region. But the remaining intelligible names 
are those of Tacunga and Ibarra, cities of the Republic of 
Ecuador, nearly under the equinoctial line, and therefore about 
a thousand miles distant from the nearest of the Peruvian places 
above specified. It is a little strange that the same earthquake 
should have destroyed towns so distant without any reported 
effect on the vast and peopled tract between ; still more strange 
that the intelligence of each separate visitation of a calamity 
affecting some 1,500 miles of country, and occurring between 
Aug. 13 and 18 (in a region, too, almost destitute of communi- 
cations), should have converged so as to reach New York less 
than a month afterwards, by Sept. 12th. 

The following is a later and more correct account : — In Peru 
an earthquake has swept Iquique into the sea. The ports of 
Mejillones, Pisagua, Arica, Ilo, and Chala have shared its fate 
Arequipa, the second city of the Republic, is levelled to the ground, 
and Cerro de Pasco is demolished. In the table-land of Ecuador, 
which is a sort of monster bubble blown up by Cotopaxi and its 
sister cones, not less than 20,000 persons have been killed. 
Ibarra and other towns in the province of Imbabura are in ruing. 
Quito still stands, but threatens at every moment to become a 
heap of ruins, and the towns adjoining it have all but wholly 
disappeared. Where Cotocachi was is now a lake, and there and 
at Ibarra almost the entire population has perished. But it is 
only too clear that one of the richest regions in South America 
has been prostrated utterly for the time, and laid desolate. 

Tha characteristic of the present earthquake is that it had 
almost as many centres as there were cities to destroy, and not, as 
is usual, one particular focus. But otherwise it followed its 
ordinary routine — a subterranean groaning, an upheaving and 
yawning of the earth, an ebbing of the sea, where. ttafttawa. ^w^» 
on the coast, and ita return in one euoxmoTiS tamest <& "*«&«* ^ 
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merge and bear- all back with it. English engineers and mer- 
chants draw the scene with the poetry of an intense reality. One 
writing from Iqniqne describes how the sea first gave forth a 1 
moaning, then shrank back hundreds of yards into the bay, then 
reared itself in a solid wall fifty feet high, and there was then 
but one roar and crash, and now " the sea was on us, and at one 
sweep dashed what was Iquique on to the Pampa." Another, 
the British Vice-Consul, tells that the earth opened, belching 
out dust with a terrible and overpowering stench, and the air was 
darkened as at midnight ; that he and his were flying to the hills 
over ground which trembled under their feet, when suddenly 
" a great cry went up to heaven such as few men have heard — 
' The sea is retiring ! ' " — that the sea drew every ship along with 
it out of the bay, snapping anchors and chains like packthread ; 
then came in, " with an awful rush, carrying all before it in its 
terrible majesty, bringing the whole of the shipping with it, 
sometimes turning in circles, as if striving to elude their fate ; " 
and in a few minutes all was over, the city drowned, and every 
vessel either stranded — one, he writes, a mile in shore — or bottom 
upwards. The walls of houses were " blown out as if jerked" 
at the inhabitants, and numbers perished under the ruins. None 
had heart to try to disinter the dead bodies ; but there is the cold 
comfort that the survivors " do not think any are buried 
alive." In the province of Imbabura the few left uninjured had 
fled from a pestilence threatened by the stench from the exposed 
dead. In Callao a fire broke out the night after the earthquake, 
and destroyed 2,000,000 dols. worth of property. The open 
country itself was insecure. Chasms appeared in the desert, the 
mountains opened and shut, and great rocks fell down. On the 
third day the ground was still rocking and trembling, and there 
had been in all no fewer than a hundred secondary shocks; but 
the roal alarm and ruin wcro concentrated into less than ten 
minutes. 



VESUVIUS. 

Vesuvius was in Eruption during the whole of February, and 
exhibited a most magnificent spectacle. For four months, too, it 
continuously poured forth lava in spite of the predictions of the 
learned that the end was drawing near ; so that our professors 
were under the necessity of distinguishing three phases of the 
eruption — the first extending from the night of the 12th or 13th 
of November to the 15th of January ; the second from the 15th 
of January to the 11th of February, during which interval it ex- 
hibited great varieties with less activity ; the third from the 11th 
of February to March 1st, a period of diminution, according to 
Palmieri, though appearances and daily reports refuted the hypo- 
thesis. About the beginning of this period little lava flowed, and 
the impression was that the eruption. \*%»T\fe*xV3 wst\ \rat on the 
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12th greater activity, which continued till the 15th of February, 
was observed ; the detonations were loud, generally in the morn- 
ing and evening ; some stones were thrown out, and then com- 
parative silence ensued. During these two or three days several 
shocks of earthquake were registered, and the apparatus of varia- 
tion was disturbed. A few sublimates were collected on the 
summit, but not sufficient to mark the end of the eruption. On 
the 17th yet greater activity was perceptible, and its periodicity 
was confirmed ; twice a day Vesuvius put forth all its energies, 
interesting equally the scientific and curious. The guides of 
Vesuvius, who reside in Resina, tell that in their town great 
shocks were felt, sufficient to make their, doors and windows 
tremble. Columns of stones, they add, were shot into the air to 
the height of 300 metres, something little short of 900 ft. ; the 
lava, too, progressed considerably, forming at the foot of the 
cone five different streams, which poured over like cascades. 

On the 18th the great cone began again to roar with consider- 
able violence, and two shocks of earthquake were felt distinctly in 
Resina ; the very summit of the cone fell in, forming by the ob- 
struction of the material three craters, which threw out large 
quantities of stones, and offered, as it were, a magnificent display 
of fireworks. The entire cone trembled, too, as if shaken by an 
earthquake, for four or five seconds ; while later in the day the 
lava forced an opening in the direction of the Piano delle Gines- 
tre, and flowed onwards in a stream of full 30 metres in width. 
From this time to the end of the month the mountain con- 
tinued to thunder, and to throw out masses of red-hot lava, 
which, dividing into many streams, presents at a distance a spec- 
tacle of great beauty. Frequent though slight shocks were 
felt at Resina, and, indeed, in other places in the immediate 
neighbourhood, but they created no alarm, as the people were so 
accustomed to their return. On the night, however, of the 27th, 
there was one unusually strong. In March, about the 11th or 
12th of the month, a mouth was opened towards the north on the 
very walls of the crater, stones in abundance were projected out, 
and a fresh stream of lava was poured forth. At the same time 
there were three small openings in the top o'f the conQ, discharg- 
ing columns of stones into the air to the height of upwards of 
1,000 feet. All the force of the eruption became concentrated 
on the back of the mountain, in full view of Pompeii. At this com- 
menced more brilliant displays, exceeding anything witnessed 
since November, 1857. The mountain appeared to be bursting 
with subterranean energy, the entire summit was on fire, the 
blackened walls became red with heat, and whilst the lava surged, 
not flowed, over, heavy stones, which the eye could detect and 
measure, were thrown up upwards of 1,500 feet. It was one of 
the grandest spectacles ever witnessed. Palmieri's report states : 
"Vesuvius has broken its monotony. For two dayb the lava 
has diminished in quantity ; but the activity of. the cowa W*> \ 



GEOLOGY AND MINERALOGY. 233 

the force of the wind as far as Sicily and beyond Gaeta, the wind 
being furious and variable at the time. They have been collected 
also, and one may say of course, in the island of Capri, Procida, 
Ischia, and Ponza. 

With regard to the first object proposed, Prof. Phillips, who was 
accompanied by Mr. Lee, of Caerleon, and our friend Cozzolino, 
the Vesuvius guide, discovered a peculiarity in the current of 
1794, that which flowed through Torre del Greco even into the 
sea. It was of a much harder and more solid character than the 
other currents, attesting its fluidity, a quality which does not 
belong to the great proportion of the lava that is ejected. 
Somma, it was found, was inaccessible except by making a long 
detour round the very base of the mountain and ascending deep 
gorges and precipitous rocks, involving the sacrifice of much 
time and labour. The desire was to ascertain whether there was 
anything in the appearance of the mountain to corroborate the 
theory of Sir Charles Lyell, that volcanoes are formed not by the 
upheaving of the crust of the earth, but by the gradual accumu- 
lation of material thrown out. This wish, however, it was found 
impossible to carry out for the reasons above stated. Cozzolino 
communicated two facts connected with Somma which were 
received with interest — that there was a bed of tufa on it full of 
fossil plants, and that there was ten years ago a bed of the same 
formation with fossil marine shells. As to the probable depth 
of the volcanic motive power, the general opinion was that of Mr. 
Mallet, who fixes it at from six to eight miles below the surface 
of the earth. Dr. Phillips inspected with much attention the 
Lago d'Agnano, the Monte Nuovo, and Astroni, all three of 
which he declares to be for the most part of tufa formation ; the 
depth of the lowest parts of these was ascertained to be about 20 
feet above the level of the sea, and from these coincidences he 
claims for them a common character. On visiting the Geological 
Museum in the University he was greatly delighted to find many 
specimens of tufa with fossil marine shells imbedded, thus con- 
firming an opinion long entertained by him, that though the 
elements of tufa are of volcanic formation, the peculiar structure 
was subaqueous. 

On Saturday, November 15, was the great eruption. A column 
of fire rose continually to a great height, obedient to an impulse 
which seemed to be given every two or three seconds. The light 
fell for some miles across the bay, and the waves by their undu- 
lations seemed to increase its intensity, giving it the appearance 
at times of a path inlaid with millions of flashing diamonds, at 
others of a path of solid fire. On Sunday night the side of the 
mountain was covered with fire, while the clouds which obscured 
the summit prevented us from seeing what was going on. 

On Monday, the clouds had cleared away, and uv doroscrost 
records, " I witnessed, not a column, Y>wk «» \ra%<6 \tf&?5 <^ 
black smoke, rising, I should say, TrproxdA <& * $2R& Vw 
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in the air ; it was not a rigid column, but through the glass 
appeared to be formed of innumerable circlets, rolling one over 
the other and mingling in their ascent. How grand it was ! 
What an idea of power it pave ! Unfortunately for the perfect 
beauty of the spectacle, a south-west wind carried it inland, and 
we shall doubtless hear of whole districts being covered with that 
impalpable powder which generally insures a good harvest in the 
following season. The course of the lava, which flowed most 
nbundantlv, was marked bv a white smoke, which rose all the 
wav from the summit down to a point long past the Atrio del 
Ca'vallo." 

Professor Tyndall and Sir JohnLubbo k examined the pheno- 
mena of the eruption, and found the country all round Naples very* 
smoking and hot, showing the existence of extensive subterranean 
tires, but they gained no information of scientific value. On 
different occasions they ascended the mountain from different 
sides, and in one instance, when a hurricane of wind favoured 
them, they went further than the guide would lead them, and 
had a look down the fiery tube of the crater itself. The wind 
was so strong, that on the way Sir John Lubbock was blown 
down flat on his face. They also explored some hot subterranean 
galleries in the side of the mountain, and visited the Grotto del 
Cauo, the well-known cavern, where the floor is covered several 
feet deep with carbonic acid gas. The heavy invisible gas, in 
fact, runs out of the cavern in a great stream, and will in the 
open air put out torches when they are held near the ground. 
He repeated some of the commoner experiments with the carbonic 
acid gas, by collecting some in his hat, and carrying it away a 
little distance from the cave, where it was poured over lighted 
matches, and put out the flame. A little dog is kept near the 
cave to be half sufFocated by immersion in the gas when visitors 
arrive ; and Professor Tyndall protested against the cruelty of 
the experiment, which, he says, serves no useful purpose, and 
ought to be stopped. 



(SKOUHiK'AL APPLICATIONS OF PIIOTOGKAPHY. 

During the recent viwit of the British Association to Norwich, 
wo had the pleasure of examining some very beautiful and 
unique Photographic Negatives. Each negative was of solid 
translucent stone, of the very hardest character, and its details 
were not produced by man, for they consisted of sections of the 
organs of extinct animals which once lived and breathed, but 
whose internal structure has been marvellously preserved in the 
fossil state, during the lapse of untold ages. Mr. James Thom- 
son, of Glasgow, is the geologist who first carried out the excel- 
lent idea of sawing thin plates out of those few fossils which are 
translucent, then of polishing tVve plates, and printing from them 
by 2>Lotography, thus gaining \tae ^crwst oi Kx&s&x&feV^ and 
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truthfully multiplying pictures showing the internal structure of 
extinct animals. 

Mr. Thomson has confined his own work to animals of the 
Pollop or coral variety. Corals belong to the same family as the 
anemone, and differ only from the anemone in the fact that they 
secrete solid matter. This solid matter is secreted at the base 
of the Pollop, and the animals themselves vary much in size, 
from the little " coral insect," making the beautiful branch-like 
bunches of coral so well known, to individuals as big as the 
common anemone, who each form only their own single large 
secretion, and do not by union build up large tree-like structures. 
These large fossil corals, as found singly by the geologist, are 
about the length of a common hen's egg, but not so broad ; they 
are thicker at one end than the other, and somewhat resemble a 
curved pear in shape. When found they are often imbedded in 
a thick superficial crust, so that none but a good zoophyte geolo- 
gist would be likely to know the real contents of the stony mass. 
These larger fossil corals are those which have been photo- 
graphically printed, and not the smaller ones, which require the 
aid of a microscope to be examined. Many Pollops now existing 
find their fossilized representatives in geological strata ; but 
those collected by Mr. Thomson are extinct species, whose re- 
mains are found in the lowest parts of the Scottish coal-field. 
They are found imbedded either in shale or limestone, and on 
the sea-coast, near Dunbar, they are very plentiful at a level 
below high- water mark. In many instances, however, they are 
so much crushed that it is difficult to ascertain the specific 
character of their internal structure. 

The first part of the process, after finding a coral, is to have 
it cut transversely by a lapidary, and as they are excessively 
hard, in consequence of the great quantity of silica they con- 
tain, the workman is obliged to use diamond-dust in the opera- 
tion. Next, they are cut longitudinally. These two operations 
must be superintended by the geologist, otherwise the important 
portions of the structure of the animal will be missed, as the 
slightest touch will take away the interesting parts. The pieces 
are next fixed to a piece of thick plate-glass, by means of a mix- 
ture of beeswax and resin in equal proportions by weight, which 
mixture is warmed over a spirit-lamp when required for use. 
After the piece of coral is attached to the glass, it is ground 
down to the required thickness with a mixture of fine emery- 
dust and putty -powder upon the leaden plate of the lapidary. 

The finishing polishing operations are performed by the geolo- 
gist himself, who rubs them down upon a hone, kept wet by 
means of water. The manipulations in this part of the process 
must be very delicate, and Mr. Thomson has, in difficult cases, 
been sometimes occupied for ten hours in finishing a single spe- 
cimen. Sometimes, also, after working many hours ^ & &ra 
touches too much will destroy much, ol t\ia ns\x\& <& VJafc is^wai.- 
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men. After they are finished, they are detached from the thick 
piece of glass by the aid of gentle heat, and a number of them 
are fixed in rows upon a sheet of patent plate-glass, the longitn* 
diual sections being placed in one row, the transverse sections in 
a row beneath, and so on alternately. Nothing has been found 
to answer better to cement them to the glass than common gum 
arabic. Any semi-transparent substances known to the geolo- 
gist may be treated in the same way, such, for instance, as thin 
sections of teeth, bones, and agates. 

As regards corals, Mr. Thomson has made upwards of two 
thousand sections, and has undertaken to prepare a duplicate set 
for the British Museum. He has been working at the subject 
for seven years, and wishes that others would in the same 
manner make sections of the extinct corals of England, Wales, 
and Ireland. One of the corals thus sectioned, the C. Fungitis 
of Ure, was first figured by the Rev. David Ure in his history of 
Rutherglen and Eastkilbride, in 1793, and there has been a 
great deal of controversy about it ever since 1815, naturalists 
not being agreed to what genus it ought to be assigned. This 
fossil is the property of the Royal Society of Edinburgh, who 
sent it to Mr. Thomson to be sectioned. At the British 
Association at Norwich, a small grant of £25 was made to 
Mr. Thomson, to aid him in carrying on his work with the 
Scottish corals. 

Photographic prints from these hard-stone negatives have 
been taken by Mr. Robinson, of Glasgow, upon albumenized 
paper, in the ordinary manner. We have pointed out to 
Mr. Thomson the perishable character of the pictures thus 
taken from his valuable little originals, and he contemplates 
getting other copies printed in carbon. The most beautiful 
prints he can obtain from them will be of course photographic 
transparencies upon glass. In these pictures, to secure perma- 
nency, it is desirable not to use bichloride of mercury in toning, 
to well wash the prints after fixing, and to cement with hardened 
Canada balsam a second sheet of glass over the negative, so as 
completely to protect the film from the action of the atmosphere. 
Mr. Thomson has already had transparencies and micro-photo- 
graphs taken in the copying camera from his stdne nega- 
tives. — Mechanics' Magazine. 



THE BRONZE AGE. 

Sir John Lubbock, in Pre-historic Times speaks in the 
following terms of the use of Bronze in the Iron Age : — " The 
Iron Age, in which that metal had superseded bronze for arms, 
axes, knives, &c. ; bronze, however, still being in common use for 
ornaments, and frequently used for the handles of swords and 
other arms, but never for the blades." " I shall endeavour in the 
present one (chapter) to shovr \taak, aa Te^xfo^axo^^ka bronze 
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arms and implements characterize a particular period, and belong 
to a time anterior to the discovery, or at least the common use, 
of iron." He, however, states that, " as regards other civilized 
countries, China and Japan for instance, we as jet know nothing 
of their pre-historic achseology. Now, without entering on the 
vexed question of whether or not there ever was a Bronze Age in 
any part of the world distinguished by the sole use of that metal, 
it is a fact that in those two countries to the present day, in the 
midst of an Iron Age, bronze is in constant use for cutting in- 
struments, either alone or in combination with steel. The prin- 
cipal seat of the manufacture is in the Canton province, where 
every schoolboy may be seen with a clasp-knife made of a sort of 
bronze ; case, spring, and blade being all made of this material. 
To form the cutting edge of these clasp-knives, a thin piece of 
steel is let into the bronze blade ; but knives made entirely 
of bronze, and occasionally ornamented and riveted with copper, 
are not uncommon ; I have met with them as far north as Shang- 
hai. In Japan, I have seen similar implements. But, though 
the use of bronze in these countries has thus survived to the 
present day, there is abundant evidence that at a former date it 
was much more prevalent. Thus up to the Han dynasty, about 
the Christian era, the ordinary coins of the country were made 
of brass or bronze, in imitation of knives and swords ; showing, 
apparently, that in the earliest ages, when the use of some medium 
of exchange was found essential, the weapons in common use 
presented themselves as the readiest currency. The word in use 
by the Chinese for their copper, or rather bronze, currency (the 
alloy being properly a mixture of copper, zinc, and tin), which is 
the only actual coin in circulation, is T'sien, a precisely similar 
sound to the verb "to cut "; the phonetic in the written character 
in both cases representing two spears. Nor is historical evidence 
of the prevalent use of an alloy of copper for weapons of war at 
an ancient date wanting. Thus Woo, the founder of the Chow 
dynasty, "B.C. 1121, reviewed his army on the plain of Muh ; in 
his left hand he is represented as carrying a weapon of yellow 
metal. Although Dr. Legge supposes this means ornamented 
with gold, the simpler interpretation seems the best. About the 
same time, amongst the precious articles displayed at the funeral 
of King Ching, we find red knives and cloths ornamented with 
foo, explained in the " Urh-ya," a book of Confucian date, as de- 
noting figures of axes, from the wooden handle being black when 
" compared with the glittering head and edge" — a comparison 
which seems unlikely to have suggested itself were the axes 
formed of iron or steel. In The Tribute of Yu, however, — a 
book to which a high antiquity cannot be denied, however we 
may differ about its authenticity, — we have a glimpse at a still 
earlier stage of civilization ; but it is strange that here, as well as 
at the present time, no material seems to have been m. «is&as&Kfe 
use. Amonget the articles of tribute ixom VJha tMws&^tiraroB&K** 
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we find constant mention of stone arrow-heads and other imple- 
ments, of the three grades of metals supposed, with good reason, 
to be gold, silver, and copper, and, in one place, of iron and steel. 
I have once or twice seen in China socketed bronse weapons, like 
the celts of Europe, stated to be very ancient, but have only suc- 
ceeded in obtaining one as yet. I have seen no stone axes, 
though possibly the present sceptre of official authority derives 
its traditional shape from the Stone Age. Thos. W. Kingsmill, 
Shanghai, China. 

SEA- BOTTOM SOUNDINGS DURING THE NORTH GERMAN POLAR 

EXPEDITION. 

Ehrenberg has communicated to the Academy of Sciences, 
Berlin, of which he is a member, a short notice of the specimens 
brought up from the Sea-bottom by Soundings during the North- 
German Polar Expedition of last season. The specimens are 
thirty-nine in number, collected from lat. 73° to 80° N. — an 
area extending from the Bear Islands and beyond Spitzbergen to 
the coast of Greenland. Six of them were taken, it appears, be- 
tween 80° and 81°, and in long. 13 d , 14°, 15°, and 16° east from 
Greenwich. As regards depth, thirty-two of the specimens were 
brought up from less than 100 fathoms, four from 135 to 170 
fathoms, two from 240 to 250 fathoms, and one from 300 
fathoms. This latter was in lat. 76° 36' N. and long. 15° 52' E. 
These depths, though not great, have, as Professor Ehrenberg 
remarks, the advantage of certainty, which cannot always be 
claimed for soundings at 1,000 or 2,000 fathoms. But after 
Ehrenberg has had them under his microscope, we shall not have 
long to wait for explicit information on these points j and further 
light will be thrown on the question, which, in his opinion, is the 
most important of all, namely, Whether the six classes of micro- 
scopic creatures already described in Microge'ologie are found un- 
mixed, or mixed with other hitherto unknown forms, within the 
Polar Circle ? To obtain conclusive proofs of the relations of 
organic life in its minutest forms throughout the globe would be 
worth all the cost and labour bestowed in obtaining them. More- 
over, according to the nature of the specimens brought up, 
whether fine or coarse, slimy or powdery, will, as is thought, be 
the evidence of streams, swirls, or quietness in the depths of the 
ocean. Should Mr. Petermann and his friends attempt another 
expedition in the coming summer, it is to be hoped they will rely 
more on the dredge than on the sounding-lead for specimens from 
the bottom. Taken in connection with the results obtained by 
the expedition under Drs. Carpenter and Wyville Thomson (an 
interesting Report of which has been printed in the Proceedings 
of the Royal Society), a higher value attaches to the specimens 
brought home by the German explorers, and expectations of 
Ehrenberg' a description can hardly fail to be lively. We quote 
this interesting abstract from t\ie Ath^uoeum. 
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THE TOTAL ECLIPSE OF THE SUN. 

The following account of the phenomena attending the Total 
Eclipse of the Sun, which occurred on the 18th of August last, 
has been prepared from the official report of Mr. J. Pope- Hen - 
nessy, Governor of Labuan, and from the observations of Captain 
Heed and the officers of Her Majesty's surveying vessel Rifleman. 

The observatory spot was Barram Point, on the north-west . 
coast of Borneo, in lat. 4° 37' 15'' N., long. 113° 58' 28" E., 
where a small tent was erected on the north side of the river, 
close to the casuarina trees, which show as the extreme of the 
point when approaching it from the north-eastward. The tele- 
scopes were of the kind ordinarily used on board ships. They 
were suspended to tripods, made by lashing three boat-hook 
staves together, and afforded very fair means of observing with 
accuracy. No special instruments or instructions had been fur 
nished to the Rifleman. 

The observers were Governor Pope-Hennessy, Captain Reod, 
Navigating- Lieutenants Ray and Ellis, and Mr. Doorly, midship- 
man. Equal altitudes were obtained for determining the exact 
mean-time at place, and the data of the various observations' re- 
duced to the exact mean-time. Dr. O'Connor landed to note the 
physiological phenomena, and Mr. Wright, midshipman, to watch 
the magnetic needle. Mr. Petley, and the other officers left on 
board the Rifleman, had charge of the barometrical and thermome- 
tries! observations, and they were also directed to watch the 
variations, if any, in th9 magnetic needle. 

At 11.50 four solar spots were visible, lying nearly in a line 
parallel to the plane of the horizon j these spots are subsequently 
referred to as Nos. 1, 2, 3, and 4. 

No. 1 spot (that farthest to the left, or eastward) was much 
the largest ; it was surrounded by a distinctly visible penumbra. 

No. 2 spot was small, bold, and clearly de lined. 

No. 3 was a sort of double spot, surrounded by a penumbra. 

No. 4 was a small sharply denned spot, similar to No. 2 in size 
and shape, but encircled with a bright luminous space, which was 
not observed round any of the other spots. 

At 11 h. 56 m. 7 sec. the first contact of the moon took place 
with the lower and left-hand quarter of the sun ; and at 
1 h. 23 m. 13*6 s. the total obscuration occurred. At 1 h. 29 m. 
25*8 8. the sun's limb reappeared, and at £ k. 4S> xsv.'&Vl ^«K^fe 
separation of the sun and moon's umba ko^ngeti.^. 
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Daring the six minutes and twelve seconds (nearly) of total 
eclipse not the slightest change of any kind could be observed in 
the magnetic needle, nor did it move or vibrate in any way on 
the reappearance of the solar spots. No movement of the 
needle, either, could be detected on board the ship. 

The general phenomena of the Eclipse are thus described by 
Mr. Pope-Henuessy : — " I coniiue myself to copying from the 
rough notes I took at Barram Point, and from the note-books of 
Captain Reed and his officers, also taken on the spot. I have not 
time to arrange the materials before me in anything like scientific 
order, and the absence of any works of reference renders me 
still less able to do justice to the facts we collected. We were 
very fortunate in the weather. The day was bright and clear — 
not a cloud near the sun. A few round white clouds that lay on 
the horizon hardly moved. There was a slight breeze from 
W.S.W. The sea was breaking heavily on the shore, and it had 
a slight brownish blueish tinge all over, except where the white 
breakers approached the land. The grove of casuarina trees 
behind us had the same deep green colour which they always 
exhibit on a fine day in the tropics. A few swallows were skim- 
ming about high in the air. We also noticed some dragon-flies, 
butterflies, and a good many specimens of a large heavy fly like a 
drone- bee. When we lett the ship, at 10 o'clock, the barometer 
was 30 '00 ; the mean of two thermometersln the shade was 85° ; 
the dry thermometer exposed to the sun was 61° ; and the wet 
thermometer exposed to the sun was 83 *5. During the pro- 
gress of the eclipse, the barometer fell steadily from 29°*96 to 
Z9°'91. The mean of the two thermometers in the shade was 
85°, without any change whatever, from 10 o'clock till the 
close of the eclipse. At the close of the eclipse, 2 h. 48 m., 
31*7 s. it rose to 86°. The dry bulb thermometer, hung in the 
sunlight, fell from 96° to 85° as the moon was covering 
the Bun, and rode from 85° to 96' as the sun was reappear- 
ing. The wet-bulb thermometer fell from 83°* 5 to 83° at the 
total eclipse, and rose to 8y° at the termination of the whole 
eclipse. Ten minutes before the total eclipse there seemed to be 
a luminous crescent reflected upon the dark body of the moon. 
1 n another minute a long beam of light, pale and quite straight, 
the rays diverging at a small angle, shot out from the westerly 
corner of the sun's crescent. At the same time Mr. Ellis 
noticed a corresponding dark band, or shadow, shooting down 
from the east corner of the crescent. At this time the sea 
assumed a darker aspect, and a well-defined green band was seen 
distinctly around the horizon. The temperature had fallen, and 
the wind had slightly freshened. The darkness then came on 
with great rapidity. The sensation was as if a thunderstorm 
was about to break, and one was startled on looking up to see not 
a single cloud overhead. The birds after flying very low disap- 
peared altogether. The dragon-fliea u&Vra&ftEfitaft tosa^^eared, 
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and the large drone-like flies all collected on the ceiling of the 
tent, and remained at rest. The crickets and cicadse in the 
jungle began to sound, and some birds, not visible, also began to 
twitter in the jungle. The sea grew darker, and immediately 
before the total obscuration the horizon could not be seen. The 
line of round white clouds that lay near the horizon changed 
their colour and aspect with great rapidity. As the obscuration 
occurred, they all became of a dark purple, heavy-looking, and 
with sharply denned edges. They then presented the appearance 
of clouds close to the horizon after sunset. It seemed as if a 
ran had set at the four points of the horizon. The sky was of a 
dark leaden blue, and the trees looked almost black. The faces 
of the observers looked dark, but not pallid or unnatural. The 
moment of maximum darkness seemed to be immediately before 
the total obscuration. For a few seconds nothing could be seen 
except objects quite close to the horizon. Suddenly there burst 
forth a luminous ring around the moon. This ring was composed 
of a multitude of rays quite irregular in length and in direction. 
From the upper and lower parts they extended in bands to a dis- 
tance more than twice the diameter of the sun. Other bands 
appeared to fall to one side, but in this there was no regularity, 
for bands near them fell away apparently towards the other side. 
When I called attention to this, Lieutenant Ray said, " Yes, I see 
them ; they are like horses' tails," and they certainly resembled 
masses of luminous hair in complete disorder. I have said that 
these bands appeared to fall to one side, but I do not mean that 
they actually fell, or moved in any way, during the observations. 
If the atmosphere had not been perfectly clear, it is possible 
that the appearance they presented would lead to the supposition 
that they moved, but no optical illusion of the kind was possible 
under the circumstances. During the second when the sun was 
disappearing, the edge of the luminous crescent became broken 
up into numerous points of light. 

The moment these were gone,the rays shot forth, and, at the same 
time, we noticed the sudden appearance of the rose-coloured pro- 
tuberances. The first of these was about one-sixth of the sun's 
diameter in length, and about one-twentyfourth of the sun's 
diameter in breadth. It all appeared at the same instant, as if a 
veil had suddenly melted away from before it. It seemed to be 
a tower of rose-coloured clouds. The colour was most beautiful 
— more beautiful than any rose-colour I ever saw. Indeed, I 
know of no natural object or colour to which it can be with 
justice compared. Though one has to describe it as rose- 
coloured, yet in truth it was very different from any colour or 
tint I ever saw before. This protuberance extended from the 
right of the upper limb, and was visible for six minutes. In five 
seconds after this was visible, a much broader and shorten -<£to~ 
toberance appeared at the left side o£ the \rgrg&T\ux&. *Y\aa. 
seemed to be composed o£ two united together. In wSlcrox rax&. 
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aspect it exactly resembled the long one. The second protuber- 
ance gradually sunk down as the sun continued to fall behind the 
moon, and in three minutes it had disappeared altogether. A 
few seconds after it had sunk down there appeared at the lower 
corresponding limb — the right inferior corner — a similar protu- 
berance, which grew out as the eclipse proceeded. This also 
seemed to be a double protuberance, and in size and shape Tery 
much resembled the second one ; that is, its breadth very much 
exceeded its height. In colour, however, this differed from either 
of the former ones. Its left edge was a bright blue — like a 
brilliant sapphire with light thrown upon it. Next that was the 
so-called rose-colour, and, at the right corner, a sparkling ruby 
tint. This beautiful protuberance advanced at the same rate 
that the sun had moved all along, when suddenly it seemed to 
spread towards the left until it ran around one-fourth of the 
circle, making a long ridge of the rose-coloured masses. As this 
happened, the blue shade disappeared. In about 12 seconds the 
whole of this ridge vanished, and gave place to a rough edge of 
brilliant white light, and in another second the sun had hurst 
forth again. In the meantime the long rose-coloured protuber- 
ance on the upper right limb had remained visible ; and though 
it seemed to be sinking into the moon, it did not disappear alto- 
gether until the lower ridge had been formed, and had been 
visible for two seconds. This long protuberance was quite visible 
to the naked eye, but its colour could not be detected except 
through the telescope. To the naked eye it simply appeared as 
a little tower of white light, standing on the dark edge of the 
moon. The lower protuberance appeared to the naked eye to be 
a notch of light in the dark edge of the moon — not a protuber- 
ance, but an indentation. In shape the long protuberance 
resembled a goat's horn. Though the darkness was by no means 
so great as I had expected, I was unable to mark the protuber- 
ances in my note-book without the aid of a lantern, which the 
sailors lit when the eclipse became total. Those who were look- 
ing out for stars counted nine visible to the naked eye ; one 
planet, Yenus, was very brilliant. On board the Rifleman the 
fowls and pigeons went to roost, but the cattle showed no signs 
of uneasiness — they were lying down at the time." 

Major J. F. Tennant, R.E., reports to the Astronomer-Royal: 
" Guntoor. — This morning was very promising, and if it had 
followed the course of its predecessor, we should have had a 
magnificent clear sky, but it clouded over the east with thin 
cumulostrati, which, while hardly stopping vision, interfere very 
much with the photographic energy ; and the result was that 
every negative was under-exposed, and we have little more than 
very dense marks showing the protuberances. The six plates 
arranged for were duly exposed, but the heat so concentrated the 
nitrate of silver solution, thai, besides showing but faint traces of 
protuberances and corona, t\iey axe aW. ccraete^roiGh. vgK&a. Still wc 
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may make something of them, and will try. Captain Branfill reports 
the protuberance unpolarized, and the corona strongly polarized 
everywhere in a plane passing through the centre of the sun. 
Complementarily I have to report a continuous spectrum from 
the corona, and one of the bright lines from the prominence I 
examined. I am, I believe, safe in saying that three of the lines 
in the spectrum of the protuberances correspond to C, D, and b. 
I saw a line in the green near F, but I had lost so much time in 
finding the protuberance (owing to the finder having changed its 
adjustment since last night), that I lost it in the sunlight before 
measuring it, and I believe I saw traces of a line in the blue near 
G ; but to see them clearly involves a very large change in the 
focus of the telescope, which was out of the question then. I 
conclude that my result is that the atmosphere of the sun is 
mainly of non-luminous (or faintly luminous) gas at a short dis- 
tance from the limb of the sun. It may have had faintly lumi- 
nous lines, but I had to open the jaws a good deal to get what I 
could see at first, and consequently, the lines would be diffused 
somewhat ; still I think I should have seen them. The promi- 
nence I examined was a very high narrow one, almost, to my 
eye like a bit of the sun through a chink, in brightness and 
colour (I could see no tinge of colour), and somewhat zigzagged 
like a flash of lightning. It must have been three minutes high, 
for it was on the preceding side of the sun near the vertex, and 
was a marked object, both in the last photoplate just before the 
8un reappeared, and to the eye. Captain Branfill saw the pro- 
minences coloured, as did two other gentlemen ; but one in my 
observatory (like myself) only saw it white. I should, however, 
say that for long I never saw an Orionis markedly red, nor 
Antcwes, and I may not catch red soon, though I cannot con- 
ceive this being so. In conclusion, I may note that the darkness 
was very slight, and the colour not half so gloomy as in the 
eclipse of 1857, which was partial at Delhi, where I was then." 
— Monthly Notices of the Royal Astronomical Society. 

As was anticipated, the eclipse of the sun was treated of at 
some length in General Sabine's address to the Royal Society, 
particularly with reference to the spectroscopic observations. 
In connexion with the most recent spectroscopic observations of 
the sun, a body of information has been gained which cannot fail 
to be of high importance in cosmical science. The Royal Society 
expended nearly £300 for instruments to send out to India for 
observation of the eclipse ; and it is gratifying to learn that, 
notwithstanding clouds and bad weather brought by the mon- 
soon, so many of the interesting phenomena were really ob- 
served. 
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NEW PLANET. 

The newest of the New Planets, in our knowledge, is No. 
In n the, discovered in America, April 18, by Professor Peten. 
There may be two more for aught we know. It is obviously ft 
great difficulty to find names. Which Ianthe is it? The 
daughter of Oecanus, or the betrothed of Iphis, about whom 
Ovid tells a curious story ? The two preceding were Clotho and 
(Egle. It will not do to go on giving names. No one can me 
them ; he must go from the name to the number. It will be- 
come a question, if the thing goes on, whether knowledge of the 
positions is to be kept up. In process of time we may have ft 
thousand — aye, ten thousand — of these little specks of planet* 
dust. It must be a small job, even now, when a new one is 
discovered, to be quite sure it is not one of the old ones ; what 
will it be when the 100,001st is found ? The astronomers an 
very patient, and in gradual accumulation are only surpassed by 
the coral -insect. When Francis Bailey died in 1845, the little 
outstanding jobs which he had nearly finished superintending 
were the new edition of the Astronomical Society's Catalogue 
(8,377 stars), the printing of Lacaille's Southern Catalogue 
(9,706 stars), and the superintendence of Lalande's Catalogue 
(47,390 stars) . In 1846 appeared the reduction — only astro- 
nomers know what a job that is — of all the planetary observations 
made at Greenwich from 1750 to 1830 — the work of the Green- 
wich Observatory. Some reader immediately remarks, " How 
absurd that the discoverer of a little comet should instantly be 
of European fame when works like these are unnoticed !" There 
is some truth in this remark, but not so much as may be sup- 
posed. The comet-finder may have been systematically watch- 
ing, in a skilful way, which ensures no loss of labour, for many 
a night before he was repaid. William Herschel discovered 
Uranus, not by popping the telescope on it unawares, but as one 
fruit of a long examination of stars, for a purpose wholly uncon- 
nected with planet-searching. There is very little accident in 
these discoveries : those who look out have reasons for their 
particular courses. It was not by mere coincidence that Lassell 
in England, and Bond in America, discovered the 8th satellite of 
Saturn on the same night of 1848. — Athenceum. 



TRANSIT OF VENUS. 

In view of the observations of the Transit of Venus that will 
doubtless bo made in 1874 and 1882, Mr. E. J. Stone, of Green- 
wich Observatory, has re- discussed the various observations 
made in 1769, by Father Kell, Wales and Dymond, Captain Cook, 
and others ; and ho states that the investigation has led him to 
the " detection of several grave and fundamental errors which 
havo previously been made in the discussion of these results, 
and to a, value of tlie Bolar iparaXlax. enVaKtadLto ^"twssw^^vti 
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confidence." This value is 8"*91, which confirms the long- 
accepted conclusion that it was " about 8"* 90," and gets rid of 
the serious discrepancies which have long perplexed astronomers. 



TRANSIT OF MERCURY. 

Mr. W. E. Denning reports from Bristol, November 5th : — 
" The Transit of the planet Mercury this morning was well 
observed here, the sky being nearly cloudless during the time of 
the phenomenon. A few minutes before sunrise I placed myself 
in readiness at the telescope, and soon the northern limb of the 
sun became visible. Before the whole disc could be perceived I 
distinctly saw the planet, but at this period it was impossible to 
obtain a satisfactory view. Several large apots were visible on 
the northern part of the sun's disc. 

" As the sun attained a greater altitude, it became much 
better denned, and as the end of the transit approached, the 
planet was excellently seen. I noticed no bright spots on the 
planet's disc, neither did I recognize any ring of light surround- 
ing it, like other observers appear to have done in former tran- 
sits. The planet was quite black and perfectly round, and 
contrasted strongly with the irregular edges of the solar spots. 
One rather large spot was visible on the northern part of the 
sun, which was composed of four nuclei and a large uneven 
penumbra. Altogether I reckoned twenty spots, but most of 
these were very small, and could only be discovered with a 
powerful telescope. On the south-western edge a large group of 
facula was visible, which gave the disc a beautiful marbled ap- 
pearance. Just before the planet commenced its egress it became 
elongated, and soon after notched the west-south-west edge of 
the disc, where it disappeared soon after 9 a.m. 

" The planet Venus was shining brilliantly at the time, and 
could be easily discerned with the naked eye. 

" In the above observations I employed a refracting telescope 
of 4£ in. aperture and 7£ ft. focal length." 

The Rev. Charles B. Gribble, Chaplain to the English Embassy 
at Constantinople, writes that the transit of Mercury was well 
seen there on the morning of the 5th November. The weather 
was very fine ; a slight haze hung before the sun soon after its 
rising. At 7.20 a.m., or 4 d. 19 h. 20 m., the dark body of the 
planet was clearly visible ; its movement was gradual but per- 
ceptible until it neared the sun's limb, when its motion seemed 
more rapid. Its disappearing from its first contact with the 
limb until it was lost to view occupied about 30 seconds. Its 
disappearance was complete at 10 h. 48 m. 8 s. a.m. 



THE AURORA BOREALIS. 

Prof. Christison, in a paper read to the Royal Society <^i 
Edinburgh, says ; — " The phenomena oi \foa K\aQY^^crc*»&&* 
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his country have often been minutely described on the occur- 
rence of unusually fine displays of it. But no one, so far as I 
am aware, has studied carefully its prognostications. Thoroughly 
inquired into, however, these may prove practically valuable, as 
the following illustration will serve to show. Every one knows 
that when the aurora first begins to exhibit in the autumn, it is 
regarded as a sign of broken weather following. But at that 
period of the year it supplies a prognostic of far greater pre- 
cision and importance. I have repeatedly mentioned to my 
friends the observation I have invariably made, that the first 
great aurora after autumn is well advanced, and following a 
tract of fine weather, is a sign of a great storm of rain and 
wind in the forenoon of the second day afterwards. I must have 
noticed this fact very early, because I applied it on the occasion 
of the first meeting of the British Association in Edinburgh on 
the 8th of September, 1834. There had been a long tract of 
very fine weather — for a fortnight and more — when on Saturday 
evening, the 6th of the month, there appeared the widest, bright- 
est, and most flashing aurora I have ever seen. Next day the 
weather continuing remarkably fine, Professor Sedgwick de- 
scribed at breakfast at Dr. Alison's, in glowing language, the 
magnificent exhibition which the philosophers of Edinburgh had 
provided for their southern visitors. Presenting, then, to him 
the dark side of the picture, I told him that the Association meet- 
ing was to be inaugurated with a great storm. He was surprised 
at this, and appealed to the continuing cloudless sunny sky 
against me ; but I told him the particulars of the prognostica- 
tion, and that the storm would not begin till the middle of the 
following day. Next morning the weather was equally splendid ; 
but soon after 11 the eastern sky began to be overcast ; an omi- 
nous low north-easterly black cloud rose by degrees ; at 12, as 
the offices of the Association opened, rain began to fall from that 
direction ; and in a short time there commenced the most inces- 
sant and heavy fall of north-east rain I have ever witnessed, 
lasting without intermission till 1 o'clock on "Wednesday, the 
10th, when the fine weather was again restored to us. 

I have often made the same prognostication since that time, and 
with invariable accuracy ; and several friends to whom I have 
mentioned it have made the same observation, viz., that the first 
great aurora, occurring after a long tract of fine autumnal 
weather, foretells a storm commencing between 12 and 2 o'clock 
in the afternoon of the second day thereafter. I restrict the 
prognostication to these conditions. It is evident how valuable 
the knowledge of it may often be to agriculturists. Neverthe- 
less, I never met with a farmer or farm-servant who knew it. 
On one occasion it was the means of saving the corn-crop of a 
friend in Dumfriesshire whose farm-steward was about to leave 
his corn half-led on the day after a very great aurora, and, de- 
ceived by the beauty of the Yrca&n£t,TO& oivtive point of taking 
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Ills labourers to other work not at all pressing. His master, 
trusting to my positive assurances, ordered him to make haste in 
leading and thatching everything ; and great was the steward'* 
astonishment when a furious three days' storm set in on the fore- 
noon of the second day." 



WATERSPOUTS. 

Two of these phenomena were seen at the mouth of St. George's 
Channel by Captain Stevenson, of the ship Bavelaw, arrived at 
Liverpool from Bombay : — " On Sept. 24, at noon, in lat. 50° N., 
long 8° W., two waterspouts crossed the Bavelaw' s stern from 
east to west, the wind at the time being light from the eastward, 
with rain, the barometer 29°*66 and thermometer at 64°*3. The 
sea and sky were in visible connection, a large column of cloud 
and vapour in the shape of a bow rising from west to north, the 
smaller end becoming lost in a huge raincloud. The larger end 
was connected with the water, causing the sea to boil and bubble 
tremendously, and apparently covering a circle the diameter of 
which would be 20 ft. The first one passed about one-eighth of a 
mile astern, and broke immediately after. The second continued 
its course to the westward as far as the eye could follow it. 
When nearest the ship a furious puff of wind heeled the ship 
over for a moment, and when it was gone the revolution of 
the circle of agitated water was from east round south to 
west, north, and east, and seemed a perfect cyclone, though 
on a very small scale. The wind during the passage of the 
second spout across the ship's stern shifted in an instant from 
east to south." 



RETURN SHOCK OF LIGHTNING. 

M. Becquerel brings to our notice a novel fact, in connection 
with Lightning, which he terms a " return shock." The occasion 
on which it occurred was during a thunder-storm on June 8th. 
An employ 6 of a gas company felt a sinking within himself at 
the instant he perceived a flash of lightning. From this he felt 
a trembling that lasted two days. He found that the nails of 
his boots, which were almost new, had been lifted by the light- 
ning. M. Becquerel attributes this fact to what he terms a 
" return shock." When a person finds himself under the influ- 
ence of a storm-cloud, and the cloud bursts in the distance, he 
perhaps " shocks" himself by the immediate recomposition of the 
two opposite electricities — the one possessed by the earth, the 
other by himself. The accounts and stories we hear of relative 
to the vagaries of lightning are frequently marvellous. So many 
strange phenomena have come within our own knowledge, that we 
are by no means prone to doubt any new or strange fact thatrasw^ 
be noticed. The facts mentioned above axe c^oita weK^a&S&sr^risk. 
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some of the extraordinary phenomena of lightning. The effecti 
are those of a person struck by lightning, with no farther bodily 
damage done than the continuous trembling, the mechanical effect 
being exhibited by the action upon the boot-nails. We realty 
cannot see why tho phenomenon of a return shock, which could 
not be powerful enough for the effects produced, should be 
brought forward as on explanation, when the ordinary abode 
seems to be perfectly sufficient. — Mechanics? Magazine. 



ACTION OF LIGHTNING IN FORFARSHIRE. 

Sir David Brewster relates : — " In the summer of 1827, a 
hay-stack, in tho parish of Dun, in this county, was struck with 
Lightning. The stock was on tiro ; but before much of the hay 
was consumed, the tire was extinguished by the farm-servants. 
Upon examining the hay-stack, a circular passage was observed 
in the middle of it, as if it had been cut out with a sharp in- 
strument. This circular passage extended to the bottom of the 
stack, and terminated in a hole in the ground. Captain Thorn- 
Hon, of Montrose, who had a farm in the neighbourhood, ex- 
amined the stack, and found in the hay -stack, and in the hole, a 
substance which he described as resembling lava." A portion of 
this substance was sent by Captain Thomson to Dr. Brewster, of 
Craig, who forwarded it to Sir D. Brewster, with the preceding 
statement. The substance found in the hole was a mass of silex, 
obviously formed by the fusion of the silex in the hay. It had a 
highly greenish tinge, and contained burnt portions of the hay. 
Sir D. Brewster presented the spocimen to the museum of St. 
Andrew's. 



AEROLITES. 

None but the heaviest and largest ever succeed in reaching the 
earth in a solid form, and even these usually burst into fragments 
while still at a great distance from us. All the rest are first 
ignited in the upper regions of air, then thoroughly consumed in 
their passage through the next layers, and, lastly, they fall to the 
earth's surface in the form of an impalpable powder. We believe 
that Dr. Reichenbaoh was the first to point out that this powder 
may bo detected. He collected dust from the top of a high 
mountain, which had never been touched by spade or pickaxe ; 
and ho found this dust to consist of the very elements which 
compose meteoric stones — nickel, cobalt, iron, phosphorus, <fec. 
Dr. Phipson also notes that " when a glass, covered with pure 
glycerine, is exposed to a strong wind late in November, it re- 
ceives a certain number of black angular particles, which can be 
dissolved in strong hydrochloric acid, and produce yellow chloride 
of iron upon the glass plate." — Express. 
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VOLCANOES AND LUNAR INFLUENCE. 

Professor Palmieri, of Naples, who- has been studying the 
Eruptions of Mount Vesuvius, thinks the Volcano acts under 
Lunar Influence. In truth, the periods of its greatest eruptions 
get every day about half-an-hour later, coinciding with the move- 
ments of the moon. This observation, if trustworthy, confirms 
the theory that the interior of the earth is molten, in which case 
its substance would be as much subject to the laws of tides as 
the oceans. 



THE METEORIC SHOWER. 

The brilliant Meteoric Shower of November, 1866, has had a 
second annual repetition, although in the present instance, in a 
comparatively modified and feeble form. The weather also was 
unfavourable, but the chief observations appear to have been 
made by Professor Phillips, at Oxford. The shower commenced 
about 2 a.m., on Saturday last, the 14th inst., the sky having been 
previously cloudy and overcast. A few stars were observed at 
intervals up to 3.45, when they became numerous, bright, and 
occasionally splendid, although their splendour — perhaps from 
the smallness of their number — was far behind that of those in 
1866. The sky being favourable enabled accurate observations 
to be taken till 5.45, after which the heavens became obscured, 
except in patches, when still from time to time the asteroids 
were visible. The radiant point was nearer to Leonis than to 
any other star, and in the early part of the spectacle the con- 
stellation of Leo was often traversed in one direction or other, 
but towards the end of the observations most of the meteors 
seemed rushing westward, and rarely appeared near to Leo. Iu 
the greater part of the period they passed in all directions. 
Some went northward across the Great Bear, threatening to 
extinguish the Pole Star ; others shot at Venus in the east, at 
the cloudy moon, not long risen, at Sirius, Procyon, Orion, and 
the Twins, while a few crossed the zenith. The very brightest 
left no trace, but flew in a moment across, and blazed with a 
surprising light. Others of considerable splendour left short 
traces, usually bluish, the meteoric head being red and fiery, 
with sparkling rays. The duration of the trace was 15 s., 30 s., and 
1 m. The longest path (overhead) was about 60° — generally as 
little as 10 s or 5°. No serpentine path. The number was not 
counted — rarely five in as many seconds, more frequently as many 
in five minutes, with occasional pauses and occasional crowding 
of meteors — probably 250 in each of the two hours from 3.45 to 
5.45. There were three observers, not commanding more than 
half the sky-space in which the objects moved. The meteoric 
shower was observed in other places, and amongst others «& 
Bridgend, Glamorganshire. The oY>BeT\a&cya& ^«t^ tc&&& <s&.Hk* 
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coast near that place by several persons from 5.45 a.m., Green- 
wich mean time, until daylight, in the direction W. and W.N.W. 
The meteors are described as falling frequently, of large apparent 
size and great brilliancy, notwithstanding the prevalence of a sea- 
fog of sufficient density to obscure the stars. The meteors were 
followed by long trains of light of different hues, but no noise 
accompanied their disappearance. The shower of 1867, it will 
bo remembered, was well observed in America ; the recurrence of 
the phenomenon this year at precisely the same time, and its 
increasing faintness, prove the correctness of astronomical calcu- 
lations, and verify the assertion that we are gradually departing 
from their track, and shall not see them again in their full beauty 
for thirty -one years — that is, thirty -three years from the grand 
display of 1866. — Meclwmics' Magazine. 

The Meteoric display on the night of November 13th, was 
observed in all parts of the United States. In Philadelphia it 
continued from midnight until daylight, and many hundreds 
were seen. The weather was clear in nearly all parts of the 
country, so that there was no obstruction to the view. In New 
York the number of meteors seen is reported to exceed 1,500 by 
actual count. In Boston, between 2 and 5 a.m., on the 14th, 
3,500 meteors were counted, many of them of great brilliancy. 
At Baltimore it is announced that the shower was most brilliant 
between 12 and 2, passing from the east towards the south- 
west. At Charleston, South Carolina, the shower was most 
numerous at 1 a.m. In New Orleans the display continued from 
midnight until daylight, and several of the meteors are said to 
have left trains visible for five minutes. At Nashville, Tennes- 
see, the meteors began to be visible about 3 a.m., continuing 
until daylight. At San Francisco the display began at half -past 
10 on the evening of the 13th, continuing until daylight, and the 
shower is said to have rivalled that of 1867, several of the 
meteors leaving brilliant trains. At Washington the meteors 
were observed by a corps of astronomers at the Naval Observa- 
tory, and Commodore Sands, the superintendent, makes a report 
of the result, in which he says that during the evening of the 
13th no greater number of meteors was seen than are usually 
observed on clear nights, until about 11 p.m., when there 
seemed to be an increase in their number and brilliancy, though 
not sufficient to indicate the beginning of a shower. By mid- 
night the number had considerably increased, and the prevalence 
of trains was generally noticed. At 12.35 the observers began 
to count the meteors. At 1.35 300 meteors had been counted, 
most of them quite brilliant, and nearly all leaving green, blue, 
or red trains. Thus far the display had not been confined to any 
particular portion of the sky. Many of the trains were visible 
several minutes, and one lasted ten minutes, while traces of 
another near Ursa Minor were seen for 30 minutes after the 
appearance of the meteor. The track* oi fctaw&^Q meteors had 
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been sketched at 1.50 a.m., at which time 400 had been counted. 
The observations were continued until 6 a.m., when 5,078 had 
been counted. — Times. 



ASTRONOMICAL PBOTOGRAPHY. 

Since the first news reached England of the work of Major 
Tennant, R.E., in Photographing the total eclipse of the sun at 
Guntoor, he has made enlarged copies of some of the negatives 
then obtained. Although, as we have previously stated, the ori- 
ginal negatives were faulty, still some of them not only show the 
flame prominences, but streaks in them, spiral in form. Dr. 
Vogel, who very successfully photographed the total phase at 
Aden, used a bromo -iodized collodion, which also contained an 
excessively large proportion of alcohol, to render evaporation less 
rapid in a tropical climate than if the collodion con tabled the 
usual amount of ether. He also used nothing but cadmium 
salts in the collodion. The developer consisted of ammonio- 
sulphate of iron 7 parts, acetic acid 5 parts, and water 102 parts. 
Of the three plates exposed, one gave a perfect image, the second 
was a little under-exposed, and the third was a failure because of 
the passage of a cloud at the moment. A long sliding back was 
used in the telescope camera, to allow two pictures to be taken 
on one plate, so that he really obtained six pictures of the eclipse, 
two of which were failures. The photographic parts of his appa- 
ratus were not directly attached to the telescope, because the 
insertion of the slides might otherwise set up vibrations, so the 
camera was fixed upon a separate stand, and connected with the 
telescope by a tube of india-rubber. The eclipse has been suc- 
cessfully observed in a clear sky, further east than India, by M. 
Stephan, a French philosopher, who stationed himself at Wha- 
Wen, in the Malayan peninsula; also by Captain Heed, who 
observed it on the coast of Borneo. We can hardly expect news 
from a more eastern district still, as the island of Papua is too 
far from civilization, and it is not easy to effect a landing on 
large portions of its coast, because they consist of long banks of 
mud, almost perfectly flat. 

Direct photographs of the sun and its spots are taken regularly 
at Kew Observatory, and preserved as records ; some also, on a 
very large scale, have been taken by Mr. Warren Do La Rue, 
F.R.S. Very beautiful fac -similes of the best of these pictures 
have been drawn upon steel plates, and are now published in a 
new and very good work on astronomy, by Mr. Norman Lockyer.* 
The same book contains descriptions of the apparatus used by 
Mr. William Huggins, F.R.S., in obtaining the spectra of the 
stars, with illustrations. Much care has been taken in getting 

* Elementary Lessons in Astronomy. By J. Norman Lockyer, F.1LA 
London : Macmillan and Co., 1868. 
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up this standard little work, the author haying been aided by 
several leading philosophers experienced in the several branches 
of the science. The Royal Astronomical Society placed facilities 
at his disposal ; so also did Mr. Warren De La Rue and Dr. 
Balfour Stewart, Superintendent of the Observatory of the 
British Association at Kew. 

Some recent photographic experiments by Mr. George Dawson, 
M.A., of King's College, are of scientific interest. Three ounces 
of clippings from a bar of perfectly pure silver were dissolved in 
pure nitric acid, and the slight excess of acid removed by recrys- 
tallizing the salt many times, from the purest of distilled water, 
over a sand-bath. A negative bath was then made of this very 
pure nitrate of silver, which proved to be very slightly alkaline 
to test papers, a peculiarity always exhibited by this salt when 
it is absolutely pure. A plate was coated with an ordinary 
slightly acid bromo-iodized collodion, and sensitized in the bath. 
On trial in the camera, a foggy and scarcely visible picture was 
the result, yet the same collodion worked well in other baths. 
He then tried a very new and neutral sample of bromo-iodized 
collodion in the pure bath. This gave good and blooming nega- 
tives with an almost instantaneous exposure in the glass-house. 
That a neutral collodion and slightly alkaline bath should give 
good pictures is something entirely new to photography, though 
the principle was once laid down in a very unconvincing and 
complicated manner by Mr. M'Lachlan. The same new and 
neutral collodion did not give good pictures in the ordinary acid 
baths. If, after further testing, these facts should be verified 
beyond all doubt, the discovery will be valuable in astronomical 
photography, for the slight trace of acid usually given to secure 
clean pictures has a slight retarding influence, and necessitates a 
slightly longer exposure. 

In rapid photography, where the exposure requires to be re- 
ducod to the smallest possible fraction of a second, slight influ- 
ences like these have their weight, yet the value of these influ- 
ences is not scientifically and accurately known. Celestial pho- 
tography will not be brought to perfection till many obscure 
phenomena of this kind have their accelerating and retarding 
powers determined by accurate experiments. Under all ordinary 
circumstances, these slight influences are unnoticed and unknown, 
because they do not interfere appreciably with the results. 

Many bad photographic varnishes constantly creep into the 
market, and some of them have a most disastrous effect upon the 
pictures, cracking valuable negatives all over, and rendering 
them worthless. We know an amateur photographer who, after 
a tour of a few weeks in Wales, taking pictures of beautiful sea- 
coast scenery, had half his negatives cracked all over by a miser- 
able sample of varnish. When such cracks are very fine, the 
negative will sometimes print well if a little plumbago be gently 
brushed into the cracks. In Kingnam'a \*oxVl cm ^Vvotography, 
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we find the following little-known remedy for the evil, and if it 
really answers in practice, it mast be very valuable : — " First 
ascertain whether the solvent of the varnish on the plate be 
alcohol, chloroform, or benzole, by dropping on one corner a 
minute drop of each of these menstrua, to ascertain which dis- 
solves the varnish. Next take a tin box somewhat larger than 
the picture, about 1 in. deep ; at the bottom of this box solder a 
ring of tin, about £ in. wide, of the same shape and nearly of the 
same size, as a support for the glass plate ; pour a small quantity 
of the solvent on the outside of the support j place the plate, 
collodion side upwards, on the ring, cover the box as nearly air- 
tight as possible with a piece of glass, and place it in a water 
bath ; the vapour of the solvent will soon cause the varnish to 
swell, and the edges of the cracks to coalesce. As soon as this 
end in view is accomplished, the plate is carefully withdrawn 
and when cool is again varnished with a similar varnish." 



A NEW WAY OF ESTIMATING THE MOTION OF THE STARS. 

A remarkable paper has been sent to the Royal Society by 
Mr. Huggins, one of the Fellows. It announces the application 
of a new and most promising method of inquiry to the determin- 
ation of the Stars' Motions. Many of our readers are doubtless 
familiar with the fact that Sir W. Herschel was the first to point 
out the important results which may be gathered from the con- 
sideration of the stars' apparent motions on the celestial sphere. 
Just as a person travelling through a wood observes the trees in 
front of him to be opening out, while those behind him arj 
closing in, and trees on either side of him apparently falling be- 
hind him, so, Herschel argued, if the solar system is really 
travelling in any direction through sidereal space, we ought to 
be able to detect a gradual opening out of the stars around that 
point towards which the sun is travelling, a corresponding closing 
in of the stars towards the opposite point, and a slow motion of 
all other stars from the former towards the latter point. He 
applied this principle to the examination of the motion of several 
stars, and obtained a result which has been confirmed by subse- 
quent researches. He found that there is a certain point in the 
constellation Hercules towards which the sun, with all his 
attendant planets, is rushing with enormous velocity. Later 
astronomers have examined the motions of hundreds of stars in 
both hemispheres, and have proved beyond a doubt that the sun 
really has a motion in that direction. They have also determined 
the rate at which the sun is travelling which appears to be some- 
where about 150,000,000 miles per annum. 

This result has been obtained simply by considering the 
apparent motions of the stars as interpreted by the principle 
which Sir W. Herschel laid down. The fact thafc tl&s> fe^»^\&&\sv» 
selves are probably also in motion naa TM&\ttB!i.Vft» w& <& ^s^-- 
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ei deration ; but it has been thought, and justly, that in the long 
run, when a sufficient number of stars have been observed, the 
effect due to their motion inter se will be eliminated, and may 
therefore be neglected throughout the inquiry. Were it not for 
this, the inquiry would have seemed altogether hopeless. 

But, returning to our illustration, the traveller through a 
wood has other means besides the one pointed out, of determin- 
ing his rate of motion among the trees. For, as he draws nearer 
to a tree, he observes an increase in its apparent size, and in the 
clearness with which its various parts are seen. The same also 
is true of other objects in the wood j and if any of these be them- 
selves in motion he is able to detect the fact, and to determine 
the nature of the motion, by noticing not merely their apparent 
change of place, but the variations which take place in their 
apparent magnitude and distinctness. Now, the astronomer on 
earth seems to be wholly debarred from applying a method re- 
sembling the last to determine the nature of the stellar motions. 
The distances at which the stars are placed from us are so enor- 
mous, that no motion we could reasonably imagine them to have 
could appreciably affect their apparent brilliancy within hundreds 
or even thousands of years. Nor is this the only difficulty in the 
way of astronomers. If the stars shone always, or for very long 
periods, with uniform brilliancy, it might be possible for the 
astronomers of one age to judge of a star's motions by comparing 
their own estimate of its brilliancy with that formed by the 
astronomers of another age. But the stars are continually vary- 
ing in brilliancy, some with a regular periodic change, others 
without any semblance of law, and this peculiarity renders it 
quite impossible to judge of their motions by means of any 
observed changes of brilliancy. 

Therefore it seems hopeless for astronomers to attempt to learn 
anything respecting stellar motions, beyond the mere fact that 
the sun is advancing towards a certain region of the sidereal 
heavens with an assigned velocity. Yet Mr. Huggins has suc- 
ceeded in obtaining an answer to the very questions we have 
suggested above. 

Many of our readers are doubtless aware that the solar spec- 
trum is crossed by a multitude of dark lines. Now, what is the 
meaning of a dark line in the solar spectrum ? We do not ask 
what is the physical interpretation of the phenomenon, that is, 
what evidence it gives us as to the sun's physical state — but 
what does the phenomenon signify in itself? The rainbow- 
coloured spectrum signifies the presence in the solar light of light- 
waves of various length from the longest rays, which produce 
red light, to the shortest, which produce violet light. If there 
were light-waves of every possible length between those limits, 
the solar spectrum could not fail to bo perfectly continuous. But 
it is broken by dark lines. Hence it follows that each dark line 
signifies that light-waves of a certain tafrnita \su^5a. ^c^ ^aaJds^ 
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in. the sun's light ; a similar result holds, of coarse, in the case 
of a star. 

Now y if a star is at rest — neither approaching the earth nor 
receding from it — it is perfectly clear that the waves of light 
which correspond to a given line (or rather, since these waves 
are wanting, those which correspond to the part of the spectrum 
just above and just* below the line) will have exactly the same 
position in the spectrum as the corresponding waves in the solar 
spectrum. So that, if it were possible to bring the sun's spec- 
trum side by side with that of the star, this line in the sun's 
spectrum would be exactly on a level with the corresponding line 
in the star's. But if the star is speeding from or towards us, 
the waves of light will seem to be somewhat lengthened or 
shortened, precisely as the waves crossed by a stalwart swimmer 
seem broader or narrower according as he swims with or against 
their course. Hence, in this case, if the sun's spectrum and that 
of the star could be brought side by side, there would no longer 
be observed that exact coincidence which we described as re- 
sulting in the former case. If the star were very rapidly approach- 
ing us, the lines in its spectrum would be shifted towards the 
violent end of the spectrum, whereas if the star were receding 
from us, the lines would be shifted towards the red end. The 
apparent change of place would be very minute indeed, because 
the rate of the star-motion would be very minute in comparison 
with the enormous velocity of light. But still there would exist 
a possibility of so magnifying the change of place as to make it 
measurable. 

Now we cannot bring the spectrum of a star side by side with 
that of the sun. But we can do what serves our purpose just 
as well — we can bring it side by side with the spectrum of some 
terrestrial element which is known to exhibit the particular line 
whose change of position we wish to measure. 

This has been done by Mr. Huggins in the case of the star 
Sirius. The spectrum of this star is crossed by a multitude of 
dark lines, and, amongst others, by one known to correspond to 
a bright line seen in the spectrum of burning hydrogen. The 
two spectra were brought side by side, and due care having been 
taken to magnify as much as possible any discrepancy which 
might exist, it was found that the dark line in the spectrum of 
Sirius was not exactly opposite the bright line in the spectrum 
of hydrogen, but was slightly shifted towards the red end of the 
spectrum. It followed from the amount of the displacement, that 
at the time of observation Sirius was receding from the earth 
at the rate of about forty miles per second. When due account 
is taken of the earth's orbital motion at the time of observation, 
it results that Sirius is receding from the sun at the rate of about 
twenty-eight miles per second, or upwards of nine hundred 
millions of miles per annum. 

The new method of examining the steWax mo\A.QR&S& *»T&sttK» 
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promising one. It will doubtless soon be extended to other stars. 
In fact, nothing but time and patience are required to enable 
astronomers to extend this method to all the visible stars, and 
even to many telescopic ones. For the latter purpose, however, 
an instrument of enormous light-gathering power will be re- 
quired, and we hear with pleasure that Mr. Browning, F.R.A.S., 
the optician, is engaged in constructing a spectroscope to be used 
with the great six-feet mirror of the Parsontown reflector. — Daily 
News. 



THE METEOROLOGICAL DEPARTMENT. 

The Athencrum describes the progress of the Department, 
from two different sources : first, the official blue-book just 
issued — The Report of the Meteorological Committee of the 
Royal Society, — and secondly, the Report of the Kew Com- 
mittee of the British Association for 1867-68, presented at 
Norwich. The functions of the Committee, as stated at page 6 
of the Report, are divided into three great branches : 1, Ocean 
Meteorology ; 2, Telegraphic Weather Information ; and 3, Land 
Meteorology of the British Isles. 

With regard to Ocean Meteorology, it may be stated that the 
Committco have hit upon a good plan of recording observations, 
and are pursuing it steadily. The surface of the globe has been 
divided into spaces comprising 10 degrees of latitude and longi- 
tude, which are called tcn-degree squares from their shape, which 
is rectangular, on a chart on Mercator's projection. Each of 
these spaces comprises 100 single-degree squares, and each open- 
ing of the data-book employed corresponds to one of the smaller 
divisions. Formerly, the observations dealt only with the 
monthly mean temperatures for each five-degree square, but in 
certain parts of the ocean the boundaries between currents are 
so sharply defined that, without more minute tabulation, the 
phenomena would be entirely masked. Operations have been 
commenced on that part of the Atlantic which lies between the 
parallels 20 3 N. and 10° S. The Report states that already we 
have a practical result from the tabulations. At certain seasons 
of the year ships bound south should avoid the coast of South 
America, or else their passage will be prolonged as much as it 
would be at other times by keeping too close to Africa. 

The Directors of the various lines of Transatlantic steamers 
have also lent themselves to the good work of determining the 
temperature of the surface of the sea, with a view to throw light 
on the course of ocean currents. 

In the matter of Telegraphic Weather Information, the Com- 
mittee merit praise both for what they have done and what they 
have not done. They have agreed to telegraph to the outposts 
the aetual presence within a ceTtam T^divvs of a meteorological 
(disturbance, and to permit the drum to \>fc\io\a\£&,\yofc» Vkus^ fo» 
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lot pretend to prophesy. This is as it should be. The Fitxroy 
Irums and cones, however, are now considered inadmissible, as 
:hey foretold with a possible wind, while the Committee wish to 
ndicate the wind blowing on a certain line of coast, and of the 
oeality where that wind is blowing. Captain Toynbee has devised 
k semaphore to give this information, and several are on trial. 

The principal point about the Committee's labours as to the 
Meteorology of the British Isles is the fact that observations are 
Deing taken at properly chosen stations by means of self-record- 
ing instruments, for the altogether admirable contrivance and 
results of which we are indebted to Mr. Balfour Stewart, whose 
long experience at Kew, together with the practical skill of Mr. 
Beckley, his mechanical assistant, have enabled the Kew Com- 
mittee to present us with specimens of " barograms " and 
' thermograms/' which will soon ensure the introduction of 
similar self-recording instruments even in second-rate meteoro- 
logical observatories. We have here direct evidence of the great 
ndvantages of the Meteorological and Kew Committees working 
ia unison. If the object of the Meteorological Committee had 
been merely to apply in a practical manner the meteorological 
information already acquired, such a union would not have been 
essential ; but if they intend, as they doubtless do intend, to 
extend the boundaries of science, to draw their parallels con- 
tinually nearer to the unknown, it is of the utmost importance 
that they should unite with a body that has already done so 
much in this direction. The description given of the instru- 
ments in this Report is so clear that all may understand it, and 
their excellence is not so much the subject of discussion as of 
proof. Several unbiassed meteorologists of standing have given 
their adhesion to the plan, and already, as stated in the Report, 
in addition to the sets of self-recording instruments on the new 
plan previously ordered for Melbourne and Sydney, a set has 
been ordered for Bombay. Mr. Crossley, of Halifax, has gene- 
rously undertaken to fit up at his own expense an observatory, 
ia connection with the Meteorological Committee. As far as the 
extension of science is concerned, these two Committees, with two 
such chairmen, and with a man of such scientific attainments as 
Mr. Stewart for scientific secretary to both, represent a scientific 
combination not only powerful but, as for as we know, unique j 
indeed, these self-recording instruments may be looked upon as 
one of the first-fruits of this combination. 

The importance of the connection between the Meteorological 
and the Kew Committee may, however, be put on a higher and 
even more important ground. There is a class of observations 
which may be called Cosmo-Physical observations, of immense 
importance at the present moment ; and there is moreover, a 
sort of preparatory scientific conviction gradually arie\\v% \3aafc» 
we are on the eve of some grand geneTa&za&on., -<n\v\0&. xaa^ w 
ordin&te many things which seem at present fc\xfc3&%!&S &*«*»* 
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ami unconnected. Among the phenomena that are EHjw 
bo embraced by such a generalization as the one to which ve 
refer arc especially those which have been either solely or hob 
successfully studied and registered at Kew, bj the Kew Cob* 
mittee and Mr. Stewart, by means of their excellent photo 
graphic processed. Among these phenomena we have ■» 
physics of sun -spots, magnetic and electric disturbances, aid 
iiii a ti>or>»logical phenomena generally. 

We may, indeed, liken Kew to the head-quarters of an nmdag 
army bent on attacking the realms of darkness ; and the scientiio 
authorities, by means of Kew and other stations working in coa- 
<i>rt witli Kew, have accumulated vast supplies. In fact, a sort 
of mental Abyssinian Expedition is on foot. But here a wad 
of warning is necessary. The supplies are perfect in Irfnfl tad 
sufficient in quantity ; the commanders are full of dash, energy 
and skill ; but as the front advances the stores must follow, tad 
the reserves must ever feed the front through an ever-increaamg 
chain of posts. Here, it seems to us, is the weakness oftiw 
scientific campaign, as at present arranged : the leaders will die for 
want of mental food, while the ideal Annesley Bay is daily mon 
crammed with transports. 

Nor is the Meteorological Committee alone in this dilemma; 
in the problems that belong particularly to Kew, there is the same 
drawback to the scientific advance : the vanguard must halt. The 
Kew Keport for 1866-07 informed us that, owing to a deficiency 
in the Kew funds, the Kew magnetic curves had been reduced at 
the Woolwich office up to January, 1865, by the kind assistance 
of General Sabine. Again, the expense of printing a very valuable 
series of sun-researches, now too well known to need special 
mention here, was undertaken by Mr. Do La Rue. 

It is absolutely necessary that this source of weakness, this bar 
to advancement, should bo overcome, and at once. There can be 
no doubt that, were proper representation made by the proper 
persons to Government, it would be overcome. It is unfair to 
the scientific world, to their officers and to themselves ; the 
Government should not leave the matter in its present state. 
Either the work is worth doing thoroughly or it is not worth doing 
at all. It is not a question of placing our scientific army on the 
Horse Guards' footing as regards pay, — we are not absurd enough 
to suppose that our most valued and world-renowned scientific 
men in the Government service should receive one-sixth of the 
pay of a third-rate general in that enviable locality, — but it is a 
question of adding some few privates to tho ranks of our scientific 
pioneers, who are engaged in fighting the unknown, and doing 
battle for the most important branch of physical inquiry. — 
Abridged from the Atlienonum, Oct, 3, 1868. 
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REMARKS ON THE WEATHER DURING THE YEAR 1868, BY JAMES 
OLAISHER, ESQ., F.R.S., &C, PRESIDENT OF THE METEOROLO- 
GICAL SOCIETY. 

The weather was cold during the first 11 days of the year ; for 
this period the deficiency of temperature averaged 6£° daily. 
The wind was from N.E. ; on the 12th day it changed to the 
S.W. ; the temperature increased and passed above the average, 
and continued so for the most part till the end of the first 
quarter, the exceptions from an excess of temperature being few 
in number and small in amount. The average excess of tempe- 
rature in the 80 days ending 31st March was rather more than 
3i° daily. 

The weather during the whole quarter was remarkably fine 
and warm ; the temperature being nearly constantly in excess over 
the average, the exceptions being few in number and small in 
amounts. The average daily excess of temperature for the 91 
days ending 30th of June was 3°*1, and for the 171 days (from 
January 12th to June 30th) was daily more than 3£° in excess. 

The weather during the second quarter was of the same character 
as in the preceding quarter, viz., remarkably fine and warm ; the 
temperature of the air was nearly constantly above and, at times in 
the month of July and at the beginning of August, to very large 
amounts. The average daily excess of temperature for the 92 
days ending 30th September was very nearly 4°, and for the 
263 days (from 12th January to 30th September) was 3£° daily. 
In no year, back to 1771, has the excess of temperature been so 
large as this for so long a period. 

The very long period of warm weather which had prevailed 
from January 12th to September 30th changed to cold on Oc- 
tober 1st, and during the months of October and November, the 
temperature of the air, with the exception of a few slightly warm 
days, was below its average for the season. For the 61 days 
ending November 30th the average daily deficiency of tempera- 
ture was 2°. On December 1st the mean temperature was that 
of its average ; on the 2nd day it passed above the average, and 
so continued throughout the month (with the exception of the 
11th day, when it was slightly in defect), and the excess of 
mean daily temperature was as large as 5£° over the average of 
50 years. The month of December was, therefore, exceptionally 
warm, its average temperature having been exceeded twice only in 
the period of 98 years, viz., in the years 1806 and 1852. The month 
was also distinguished by the lowest monthly reading of the baro- 
meter since the year 1841. The fall of rain was also exceptional 
in this month, the amount collected was 5£ inches nearly, being 
the greatest in any December as far back as the record at the 
Royal Observatory extends. 

The mean temperature of January was 37°*2, being l o, hi^hex 
than the average of 97 years, and 3 o, loi^iet >&&&. ^2a& vsbaf 
spondiug temperature of the preceding yeax. 
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The mean temperature of February was 43°*0, being 4ft 
higher than the average of the preceding 97 jean, 1°*7 loner 
than the preceding year, and higher than the corresponding tem- 
peratures of any year, except 1859 and 1867, as far back ai 
1851. 

The mean temperature of March was 44°*0, being 3°'l high* 
than the average of the preceding 97 years, and higher than the 
corresponding temperature of any year since 1859. 

The month of February was remarkably warm. There were 
less than the average of east winds, and compounds of east winds, 
in both the months of February and March. The weather is 
February was more like spring than winter, it caused vegetatioa 
to progress rapidly, and at the end of the month trees and 
shrubs were budding, and the accounts respecting autumn and 
winter-sown wheat were favourable. 

The month of March, though less settled than February, wis 
still favourable to agricultural pursuits ; good progress was made 
in plowing, sowing, and planting. 

At the end of the quarter vegetation was in advance of 
ordinary seasons, and the prospects of the next harvest were 
favourable. 

The reading of the barometer at Greenwich on the 1st of 
January was about 30 inches, and from this day to the 12th the 
readings were constantly above the average. A general ten- 
dency to decrease now followed, the readings fell to 28*8 inches 
by the 18th, and remained between 28*8 inches and 29*0 inches 
till the 20th, when violent gales were experienced. A rapid in- 
crease to 29*6 inches occurred by the morning of the 21st, fol- 
lowed by an equally rapid decrease to 28*86 inches by the fol- 
lowing morning, then a steady increase took place, and the 
readings of the barometer were generally high till the 30th of 
January • another rapid decline was then experienced accom- 
panied by a gale of extreme violence on 31st January and 1st 
February. From February 3rd to 27th the readings of the baro- 
meter wore generally high, at times reaching 30*4 inches; a 
period of depression below the average followed until the 12th 
of March, and from the latter day to the end of the quarter the 
readings were generally in excess of the corresponding averages. 

The mean temperature of April was 48°*1, being 2°2 higher 
than the average of 97 years, and o, 9 lower than the correspond- 
ing temperature of the preceding year. 

The mean temperature of May was 57°*3, being 4°*8 higher 
than the preceding 97 years, and higher than the corresponding 
temperatures of any year since 1848, when it was 59°*7. 

The mean temperature of June was 62^0, being 3°*9 higher 

than the averages of the preceding 97 years, and higher than has 

been recorded in the period 1841-1867, with the exceptions of 

1842, 1816, and 1858, when they were respectively 62°*9, 65°*3, 

and 64,°9. 
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The mean high day temperatures were respectively 1°'3, 6 o, 0, 
and 5°*3 higher than the averages in April, May, and June. 

The month of April was warm, but not remarkably so, for since 
the year 1771 there have been 24 Aprils of higher temperature. 

The month of May was of higher temperature than any since 
the year 1848, when it was 59°*7, or 2°*4 warmer than in this 
year ; the next and only other instance back to 1771 was in 1833, 
when the mean temperature of May was 59°'4. The mean tem- 
peratures of all the other Mays were less than 57°. 

The month of June was of high temperature, but was greatly 
exceeded in the year 1846, when it was 65°'3, or 3 0, 3 warmer ; 
the other instances in June of higher temperature than in June of 
the present year, back to the year 1771 were in the years 1842, 
1822, 1818, 1781, and 1775. The highest of them was 62°9 in 
1842 and 1818, the lowest 62°-5, in the year 1781. 

The mean temperature of the 3 months ending June was 
55°"8 ; for the same period in 1775 it was 55°' 5 ; in 1822 was 
55°-0 ; in 1844 was 55°1 ; in 1846 was 55°7 ; in 1848 was 
55*03 ; and in 1865 was 56°*2 ; so that the only instance in 98 
years of higher temperature in the corresponding quarter than in 
the present year, was in 1865. In the latter year the tempera- 
ture in April was 52°'3, being higher than any other April on 
record. 

The other years since 1771, when the mean temperature of 
the three months ending with June exceeded 54" and less than 55°, 
were 1778, 1779, 1783, 1798, 1811, 1826, 1833, 1834, and 1858. 

It will be interesting to compare the mean temperature of the 
longer period, viz., February to June. The mean temperature of 
this period for 1868 was 50 o, 9, the mean temperatures of the cor- 
responding period of other years distinguished by high tempera- 
ture, were as follow : — In the year 1775 it was 50 o, ; in 1779 
was 51°1 ; in 1794 was 49°'4 ; in 1822 was 51°1 ; in 1826 was 
49°*5 ; in 1846 was 50° 8 ; in 1848 was 50°-6 j and in 1859 it was 
50 o, l. The mean temperature of these five months for all the 
other years since 1771 was less than 50 o, 0. In two instances 
therefore, viz., in the years 1779 and 1822, have these five months 
been of higher temperature than in 1868, and in both by so small 
an amount only as the one-fifth part of a degree ; but if we com- 
pare the mean temperature of the 171 days ending 30th June 
with the corresponding period of other years, we find that the 
year 1822 is the only one distinguished by an excess of tempera- 
ture over the present year. 
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These same five months (February to June) have been farther 
distinguished by having an almost constant atmospheric pressure 
above the average ; the mean monthly excess of pressure was 
more than 0*1 inch. They have also been distinguished by a 
deficiency of rain in each month, with the exception of April ; 
the amount below the average in the five months ending Juno 
was 2*5 inches ; but reckoning from 1st of January the fall of 
rain is very nearly the true fall for the period, the deficiency 
being only O'l inch. The period from 1st January has been dis- 
tinguished by an unusual distribution of rain ; in January it fell 
to the depth of 4*2 inches, being an excess for that month of 2*4 
inches. The drought which was experienced towards the end of 
the quarter is not attributable, therefore, to a deficiency of rain 
since the beginning of the year up to the end of June, but to its 
unusual distribution over these months, there having been a great 
excess in January and a great deficiency in June, together with 
an unusual evaporation caused by continued high temperatures 
extending over a period of five months. 

The highest temperature occurred on 19th Juno, when it was 
87°, and on 13th and 14th June, when it was 85°. These 
temperatures were exceeded at some places in the Midland 
Counties. 

It is very remarkable that notwithstanding the continuance of 
high temperatures, but one thunderstorm occurred at Greenwich 
daring the quarter, that on the 29th of May, on which day the 
greater part of the rain for that month fell, and generally over 
the country there have been much less than the usual number of 
thunderstorms. 

For agricultural pursuits the month of April was favourable, 
and at its end there was every prospect of an early and plentiful 
harvest. 

The month of May was remarkable for brilliant sunshine, high 
temperature, the general forwardness of the season, and the pro- 
mising appearance of the cereal crops. 

The month of June was favourable to the ripening of the 
wheat crops, but injurious to grass lands, and to all spring and 
root crops. 

The hay crop was housed in good condition at an unusually 
small expense ; the quality is good, but the bulk is stated to be 
small. 

The mean temperature of July was 67°'5, being 6°*1 higher 
than the average of 97 years, and 8°*1 higher than the corre- 
sponding temperature of the preceding year. 

The mean temperature of August was 63°'6, being 2°*9 higher 
than the average of the preceding 97 years, 1°*6 higher than the 
preceding year, and higher than the corresponding temperatures 
of any year as far back as 1857. 

The mean temperature of September was 60 o, 5, being 4 o, 
higher than the average of the ptece&n&Sn ^«ax%^*V&&&st 
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than the preceding year, and 4fl higher than the corresponding 
temperature in 1866. 

The mean high day temperatures in July, August, and Sep- 
tember were respectively 8°*4, 2°*4, and 4 *1 higher than the 
averages. 

The month of July was remarkably warm, the temperature of 
the air on the 22nd day was as high as 96°' 6, a higher tempera- 
ture than has ever before been recorded at Greenwich ; it reached 
i)'2 3 on two occasions, viz., on July 16th and 21st, and was 90* on 
two other occasions, viz., on July 20th and 28th. In 1859 the 
temperature once reached 93°, and in 1846 it was once 93°*3. 

The mean temperature of the month was 67°'5, in the year 
1839 it was 68°1, and in the year 1778 was 67° ; in all other 
years, back to 1771, it was less than 67°. The month was there- 
fore very remarkable for its high mean temperature, being the 
highest, except one, of any month in the preceding 97 years. 

The beginning of the month of August was of high tempera- 
ture ; on the 5th day the maximum temperature was 90fr°. The, 
mean for the month was high, but not remarkably so ; it was 
03 '6 ; in the year 1857 it was 65 '8; and back to 1771 there 
were nine other instances of as high or higher temperature than 
63°6, viz., in the years 1779, 1780, 1800, 1802, 1807, 1818, 1819 
18 12, 1856. 

The month of September was warm throughout, particularly 
at the beginning ; on the 7th day the maximum temperature 
reached 92°* 1 ; in the warm month of 1846 the highest tempera- 
ture reached was 86°'4, and in the warmest September on record, 
viz., that of 1805, it reached 86° only. 

The mean for the mouth was GO 0, 5, being 3°*4 of lower tem- 
perature than in 1865, and 1 0, 8 lower than in 1815, and nearly 
the same as in the years 1779, 1793, 1818, 1846, and 1858, whilst 
in all other years the mean temperature has been below 60 D . 

The mean temperature of the three months ending September 
was 03 o, 9 ; for the same period in 1818 it was 63°'5, and in 1857 
was 63 J, 3, in all other years it was below 63° j -so that there is no 
instance in 98 years of so high a mean temperature in the corre- 
sponding quarter, as in the present year. 

The warm period began about the middle of January. Compar- 
ing tiie monthly mean temperature of the eight months since, 
viz., February to September in this year, with the corresponding 
long period in other years as far back as we can, we find that of 
1779 was 55°6, in 1816 was 55 3 2, in 1868 was 55°*7 j in all 
other years, back to 1771, it was less than 55°. In no year, 
therefore, has the mean temperature of these eight months been 
so high as in this year ; that of 1779 was, however, closely ap- 
proximate. 

The reading of the barometer at Greenwich on the 1st July 

was about 301 inches, and continued almost constantly above 

the average throughout that montti-, ou^^Ysfc kjs\%\*sfc \t be^an 
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to fall, and continued steadily falling till the 7th, when the read- 
ing recorded was 29*52 inches. From the 10th to the 24th the 
readings were generally in defect of the average ; a rapid fall 
from 29*84 inches on the 20th to 2905 inches on the 22nd being 
accompanied by a violent gale on the 22nd. On the 25th August 
the readings rose above the average, and continued in excess till 
the 6th September, when a slight decrease took place, but was 
immediately succeeded by an increase to 30*21 inches on the 9th. 
On the 9th a steady fall commenced, and from the 11th the read- 
ings were constantly below the average. During the last few 
days of the month several gales were experienced. 

At the end of the month of July the harvest was progressing 
in almost every part of the British Isles, and in some of the 
southern districts was brought near to completion. Harvest came 
in suddenly and nearly simultaneously in all parts of the coun- 
try j and the crops proved to be in such a perfect state, that cut- 
ting, carrying, threshing, and grinding into flour followed in 
rapid succession. 

There were many sudden deaths from sunstroke during the 
month. The want of water was severely felt, and this, combined 
with the great heat, acted injuriously both on animal and vege- 
table life to an extent unprecedented, so far as I can trace, in this 
country. Pastures and grass lands were generally brown and 
bare ; in many places not a blade of grass was to be seen. 

At the end of August the harvest was nearly completed ; pas- 
tures and grass lands were of their ordinary verdant appearance, 
the rain-fall changing the appearance of the fields in a very short 
time, and root crops were benefited by the moisture. 

The month of September was favourable to agricultural pur- 
suits. Towards the end of the month heavy rains fell all over 
the country, and brought general relief to animal and vegetable 
life. Ponds and wells recommenced to yield their usual supply of 
water ; streams and currents were filled. The rain loosened the- 
ground for the plough ; and the potato crop was, upon the whole, 
spoken of with satisfaction. 

The mean temperature of October was 47°*9, being 1°*8 lower 
than the average of 97 years, and lower than the corresponding 
temperatures of any year as far back as 1852. 

The mean temperature of November was 41°*5, being 0°*9 
lower than the average of 97 years, 0°*1 higher than the pre- 
ceding year, but 2°*8 lower than the corresponding temperature 
in 1866. 

The mean temperature of December was 46°*0, being 6°*9 higher 
than the average of 97 years, and higher than any corresponding 
temperature in the period 1771-1867, with the sole exceptions of 
1806 and 1852, when 46°*8 and 47°*6 respectively were recorded. 

The mean temperature of the air in the three months ending 
November, constituting the three autumn montta^ -toa t^s 1 ^, 
being 0°'8 higher than the average oi *ttafc ^nww**** "* -v&ws**- 
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The reading of the barometer on the 1st October was about 
29*61 inches, and during the month oscillated above and below 
the average several times to a small extent ; the movements in 
November were generally of the same character as in October, 
viz., at the beginning of the month below the average, in the 
middle, above, and at the end, alternately in excess and defect 
in periods of two or three days. The mean daily readings dur- 
ing December were, with one exception, below the average, on two 
occasions being over an inch in defect. From the 1st to the 
8th the mean daily readings were below the average to the mean 
amount of 0*29 in. During the night of the 8th a sudden rise 
took place, and at 9 h. p.m. of the 9th the maximum for the 
month was attained, viz., 30*17 in. ; this was followed by a no 
less sudden fall on the 10th and 11th to 29*08 in., and was ac- 
companied by a destructive gale from the S.S.W. ; the defect 
from the average on the 11th was 0*65 in. 

From the 12th to the 20th, increase and decrease followed each 
other in rapid succession, the mean daily readings, however, 
being constantly below the average, and on 20th, 9 h. p.m., 29*52 
in. was recorded. During the night of the 20th a fall set in, 
and with very slight fluctuations lasted till 2 h. p.m. of the 24th ; 
the reading recorded was 28*53 in., being the absolute minimum 
in the year 1868, and the mean value for this day was as much 
as 1 '22 in. in defect of the average. On the 26th the readings 
increased to 29*44 in. at noon ; a rapid decrease then occurred, 
and the minimum (28*76 in.) was reached on the 27th at noon. 
Violent gales were experienced on the 27th and 28th, and 
pressures were recorded of 30 lbs. on the square foot. A rise 
then took place, and the reading at the end of the month was 
29*85 in. 

The mean reading of the barometer in December 1868, was 
29*38 in. ; the lowest mean reading in any month back to 1841 
was 29*40 in. in January, 1865 ; the other instances of mean 
readings below 29*50 in., were 29*44 in. in October, 1841, and 
1865 ; 29*47 in. in November, 1852, and January, 1856 ; and 
29*49 in. in December, 1860. 

The average mean reading for December is 29*83 in. The 
average pressure of the atmosphere for December was 29*379 in., 
being 0*45 in. below the average ; and the range was 1*64 in. 

Field Elm leaf -buds first appeared. On the 16th of February 
at Boston ; on the 17th at Wey bridge Heath ; and on the 28th 
at Helston. On the 2nd of March at Eastbourne ; on the 10th 
at Miltown ; and on the 17th at Holkham. 

Horsechestnut leaf -buds first appeared. On the 20th of 

February at Eastbourne ; on the 24th at Boston ; on the 25th at 

Miltown ; and on the 26th at Helston. On the 14th of March at 

Graernsey and Strathfield Turgiss ; on the 15th at Holkham ; 

and on the 21st at Weybri&ge B.e«A5a. 

/Sycamore leaf -buds first appeared. On *€&fc Yl*0&. <& ^E^srosa^ 
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at Boston ; on the 19th at Weybridge Heath ; and on the 28th 
at Miltown. On the 10th of March at Strathneld Turgiss ; on the 
14th at Guernsey ; on the 17th at Holkham ; and on the 19th at 
Helston. 

Hawthorn leaf -buds first appeared. On the 10th of February 
at Eastbourne and Weybridge Heath ; on the 15th at Guernsey ; 
on the 21st at Taunton ; and on the 24th at Boston and Miltown. 
On the 9th of March at Holkham ; on the 14th at Hull ; and on 
the 21st at Strathneld Turgiss. 

Horsechestnut in leaf. On the 21st of March at Ripon ; on the 
23rd at Strathneld Turgiss; on the 30th at Guernsey and 
Oxford ; on the 31st at Eastbourne. On the 4th of April at 
Holkham ; on the 5th at Wisbech ; on the 16th at Miltown ; on 
the 20th at Boston ; on the 23rd at Culloden ; on the 24th at 
Marlborough College ; and on the 28th at Cockermouth. On the 
3rd of May at Hull. 

Sycamore in leaf On the 21st of March at Ripon ; and on 
the 30th at Guernsey. On the 5th of April at Tunbridge Wells 
and Holkham ; on the 7th at Eastbourne ; on the 9 th at Wey- 
bridge Heath ; on the 12th at Cockermouth ; on the 20th at 
Miltown ; on the 23rd at Wisbech ; and on the 24th at Boston. 
On the 1st of May at Ripon ; and on the 15th at Hull. 

Hawthorn in leaf On the 27th of February at Eastbourne ; 
and on the 29th at Guernsey. On the 10th of March at Oxford ; 
on the 11th at Streatley Vicarage ; on the 12th at Ripon ; on the 
20th at Weybridge Heath ; on the 23rd at Holkham ; and on 
the 25th at Helston. 

Apple in blossom. On the 31st of March at Guernsey and 
Wilton. On the 5th of April at Miltown ; on the 14th at Wisbech j 
on the 15th at Eastbourne, Weybridge Heath, Strathneld Turgiss, 
Oxford, and Culloden ; on the 16th at Marlborough College ; on 
the 20th at Hull and Cockermouth ; on the 22nd at Holkham ; on 
the 25th at Grantham ; and on the 30th at Cardington. 

Pear in blossom. On the 14th of February at Guernsey. 
On the 7th of March at Helston ; on the 25th at Wilton ; on the 
26th at Streatley Vicarage ; on the 30th at Oxford, Ripon, and 
Miltown ; on the 31st at Eastbourne. On the 5th of April at 
Wisbech ; on the 6th at Weybridge Heath, Grantham, and Holk- 
ham ; on the 7th at Cardington ; on the 10th at Hull ; on the 
15th at Culloden ; and on the 20th at Boston. 

Peach in blossom. On the 25th of February at Guernsey ; on 
the 27th at Helston and Taunton ; and on the 28th at East- 
bourne. On the 4th of March at Streatley Vicarage ; on the 7th 
at Wilton ; on the 8th at Oxford ; on the 14th at Miltown ; and 
on the 15th at Wisbech. 

Plwm in blossom. On the 25th of February at Guernsey. 
On the 11th of March at Streatley Vicarage; on the 12th a* 
Strathneld Turgiss; on the 14th at Helston. \ ow^O&fcY 1 ' 
Oxford; on the 18th at Ripon ; on tiia 2fi&L «& v 
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25th at Weybridge Heath ; on the 29th at Holkham ; and on the 
30rh at Wilton. On the 3rd of April at Wisbech ; on the 4th 
at Strathfield Turgiss and Cardington j and on the 6th at Cooker- 
mouth. 

Cherry in blossom. On the 10th of March at Helston j on the 
27th at Holkham ; on the 28th at Miltown ; on the 30th at Wilton 
and Oxford ; on the 31st at Strathfield Turgiss and Hull. On 
the 1th of April at Weybridge Heath ; on the 5th at Marlborough 
College ; on the 13th at Wisbech ; on the 15th at Kingsley 
Parsonage, Cockermouth, and Culloden; and on the 28th at 
Grantham. 

Snowdrops in flower. On the 28th of January at Helston and 
Stroatley Vicarage ; on the 29th at Eastbourne ; on the 30th at 
Sidmouth; and on the 31st at Lampeter. On the 3rd of 
February at Boston ; on the 6th at Taunton ; and on the 7th at 
North Shields. 

Swallow arrived. On the 31st of March at Guernsey. 

Wryneck arrived. On the 31st of March at Guernsey. 

Woodcock departed. On the 20th of February at Helston. 

Oak in leaf. On the 27th of April at Tunbridge Wells ; and 
on the 29th at Oxford and Miltown. On the 7th of May at Ripon j 
on the 8th at Cockormouth ; on the 10th at Culloden j on the 
11th at Wisbech ; and on the 16th at Hull. 

Lime in leaf. On the 4th of April at Wisbech ; on the 15th 
at Oxford ; on the 18th at Guernsey ; on the 22nd at Miltown ; on 
the 24th at Boston ; on the 25th at Culloden ; on the 26th at 
Strathlield Turgiss ; and on the 30th at Marlborough College. 
On the 4th of May at Ripon ; and on the 9th at Hull. 

Lilac in blossom. On the 4th of May at Helston ; on the 10th 
at Guernsey j on the 14th at Taunton ; on the 18th at Holkham ; 
on the 20th at Bournemouth ; on the 22nd at Weybridge Heath 
and Battersoa ; on the 25th at Eastbourne ; on the 28th at Wis- 
bech and Miltown ; and on the ~9th at Hawarden. On the 1st 
of May at Oxford ; on the 2nd at Strathfield Turgiss, Lampeter, 
and Boston ; on the 3rd at Ripon and York ; on the 7th at Hull ; 
on the 9th at Silloth ; and on the 25th at Culloden. 

Laburnum in blossom. On the 14th of April at Helston; 
on the 20th at Bournemouth ; on the 28th at Eastbourne ; on 
the 29th at Hawarden ; and on the 30th at Wisbech. On the 
1st of May at Battersea ; on the 2nd at Taunton, Weybridge 
Heath, Boston, and Miltown ; on the 3rd at Oxford ; on the 4th 
at Strathfield Turgiss ; on the 7th at Ripon ; on the 8th at York 
and Silloth ; and on the 14th at Hull and Lampeter. 

Wheat in ear. On the 24th of May at Royston ; on the 26th 

at Taunton and Poston ; and on the 28th at Wisbech. On the 

1st of June at Cardington ; on the 2nd at Weybridge Heath j on 

the 3rd at Helston ; on the 7th at Grantham and Hull ; on the 

8th at Strathfield Turgiss •, on t\\e 10t\i && Miltown j on the 15th 

at Cockermouth ; and on tke 2fii\i afc C\&ofas&.. 
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Wheat in flower. On the 5th of June at Boston ; on the 8th 
at Cardington ; on the 9th at Weybridge Heath and Marlborough 
College ; on the 11th at Helston ; on the 18th at Grantham ; on 
the 26th at Hall ; and on the 30th at Cockermouth. 

Barley in ear. On the 5th of Jane at Weybridge Heath ; on 
the 6th at Cardington ; on the 14th at Mil town ; on the 16th 
at Helston ; on the 20th at Cockermoath ; and on the 29th at 
Colloden. 

Barley in flower. On the 10th of Jane at Cardington ; on the 
14th at Weybridge Heath; and on the 18th at Marlborough 
College. 

Oats in ear. On the 7th of Jane at Weybridge Heath ; on 
the 11th at Strathfield Turgiss ; on the 16th at Helston ; and 
on the 30th at Cockermoath, Mil town, and Colloden. 

Wheat cut on the 7th July at Weybridge ; on the 8th at 
Norwood ; on the 10th at Worthing and Cardington ; on the 13th 
at Strathfield Turgiss, Hawarden, and in Kent generally ; on the 
14th at Oaborne and Eastbourne ; on the 16th at Guernsey and 
Boston ; on the 17th at Helston ; on the 20th at Holkham ; on 
the 24th at Hull ; and on the 27th at Carlisle. On the 8th 
August at Miltown and Colloden. 

Barley cut on the 3rd July at Worthing ; on the 9th at 
Guernsey and Weybridge ; on the 13th at Helston ; on the 
20th at Cardington ; and on the 22nd at Carlisle. On the 6th 
August at Strathfield Turgiss ; on the 10th at Colloden ; and on 
the 12th at Miltown. 

Oats cut on the 6th July at Weybridge ; on the 9th at 
Guernsey ; on the 11th at Boston ; on the 13th at Helston ; on 
the 24th at Carlisle ; on the 27th at Strathfield Turgiss ; and on 
the 31st at Colloden. On the 4th August at Miltown. 

Apple ripe on the 20th July at Hull. On the 2d August at 
Strathfield Turgiss ; on the 10th at Boston ; on the 25th at 
North Shields ; on the 27th at Helston ; and on the 2Sth at 
Miltown and Colloden. 

Pear ripe on the 28th July at Miltown. On the 11th August 
at Helston ; on the 17th at Strathfield Turgiss ; and on the 30th 
at North Shields. 

Peach ripe on the 5th August at Helston; on the 7th at 
Strathfield Turgiss ; on the 12th at Boston ; on the 27th at 
Miltown ; and on the 28th at Colloden. 

Plum ripe on the 5th August at Helston ; on the 7th at 
Weybridge ; on the 10th at Strathfield Turgiss ; on the 12th at 
Boston ; on the 20th at Culloden ; and on the 22nd at Miltown. 

The Lime leafless on the 17th October at Strathfield Turgiss ; 
on the 22nd at Boston and Hull ; on the 24th at Wisbech and 
Helston ; on the 25th at Marlborough College ; and on t 1 " 
at Oxford. On the 2nd of November at Weybridge He 

The HorsecheHvut leaf ess on the Sth <kto\se*%k.'M 
the 16th at Hull ; on " the 20th at Oxlist\\ oa. ^ 
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Boston ; on the 24th at Strathfield Turgiss ; on the 25th at 
Marlborough College and Spital ; and on the 30th at Weybridge 
Heath. 

The Common Poplar leafless on the 12th October at Helston ; 
and on the 30th at Boston. On the 2nd November at Hull ; on 
the 3d at Weybridge Heath -* and on the 7th at Llandudno. 

The Hawtlwm leafless on the 7th October at Helston ; and on 
the 30th at Boston. On the 4th November at Weybridge 
Heath ; on the 5th at Llandudno ; and on the 24th at Hull. 

Woodcock arrived on the 6th October at Helston ; on the 15th 
at Cardington ; on the 24th at Hawarden ; and on the 29th at 
Strathfield Turgiss. On the 3rd November at Taunton ; and on 
the 5th at Guernsey. 



GREENWICH OBSERVATIONS. 

The volume of Greenwich Observations for 1866 has been 
published by the Astronomer-Royal. It contains, perhaps, an 
unusual quantity of details, for it is thicker than ever — 400 
pages being taken up with the magnetical and meteorological 
observations alone. Any one who wishes to know how to 
conduct an observatory, and take account of magnetism and of 
the weather, has only to study this big book in order to qualify 
himself for the work. The arrangement of the different 
magnets — the compensations to be allowed — the method of pre- 
paring the self -registering photographic apparatus — the way to 
observe spontaneous terrestrial galvanic currents — to note and 
record the phenomena of temperature, fluctuations of moisture, 
of wind and radiation — how to read the rain-gauge, the actino- 
meter and electrometer, — are all described with instructive 
fulness in this ponderous quarto. — Athenaeum. 



A MIRAGE 

In May last was strikingly conspicuous on a Sunday afternoon 
and evening at Dover. The Dover Chronicle states that the dome of 
the Cathedral and Napoleon's Pillar at Boulogne were to be seen 
from the Crescent Walk by the naked eye, but with a telescope 
of ordinary power the entrance of the port, its lighthouse, its 
shipping, and the surrounding houses, the valley of the hillside 
of Capecure, and the little fishing village of Portel, were 
distinctly visible j whilst on the eastern side the principal 
features of the country, the lighthouse of Cape Grinez, the ad- 
jacent windmill, numerous farms and villages, with their windows 
illuminated by the setting sun, stood out with extraordinary clear- 
ness. Whilst these were under observation, a locomotive was 
seen to leave Boulogne, and travel some miles in the Calais 
direction, by its puffs and wreaths oi 'wV&a «te&m. Shortly after 
sunset the mirage subsided. 
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PERSONS EMINENT IN SCIENCE, ART, OR LITERA.TTTRE. 



John Crawfurd, F.E.S., the distinguished Oriental Scholar 
and Ethnologist. He studied for medicine. In 1803 he obtained 
a medical appointment in the Indian Service, embarked for India 
in April, and landed in Calcutta in September of the same year. 
For the first five years of his residence in India he was employed 
in his professional duties with the army, chiefly in the North- 
West Provinces, in the neighbourhood of Delhi and Agra. In 
1808 the same duties took him to Penang, in the Straits of 
Malacca, where he began to devote himself to that study of the 
languages and manners of the Malay race which was destined 
to make him widely known. In 1811, having been brought 
tinder the notice of Lord Minto, then Governor- General of India, 
Mr. Crawfurd was invited to accompany him on the expedition 
which effected the conquest of Java. After that event, in con- 
sequence of his acquaintance with the Malay languages, he was 
appointed to represent the British Government at the Court of 
one of the native Princes, and for nearly six years he filled 
some of the principal diplomatic offices of the island. It was then 
that he collected the materials for the work which he afterwards 
published, entitled, The History of the Indian Archipelago. 
Java, and their other Indian possessions, having been restored to 
the Dutch, Mr. Crawfurd returned to England in 1817, and in. 
1820 published the work just mentioned. In 1821 he went 
back to India, and shortly after his return was appointed by the 
first Marquis of Hastings, at that time Governor- General, to 
the Diplomatic Mission to Siam and Cochin China. In 1823 
Mr. John Adam, ad inierim Governor- General, appointed him 
to administer the new settlement of Singapore, on the resigna- 
tion of its founder, Sir Stamford Raffles. In that position he 
remained three years, and concluded with the native chiefs, to 
whom the settlement belonged, the convention by which we hold 
its sovereignty. In 1826 he returned to Bengal, and was forth- 
with appointed by the Governor- General, Lord Amherst, Com- 
missioner in Pegu, and eventually, on the conclusion of peace, 
Envoy to the Burmese Court. In 1827 Mr. Crawfurd finally 
returned to England, and in the following year published an 
account of his mission to Siam and Cochin China, and in 1829 
another of his mission to Burmah. After this period, long 
leisure, good health, and an inclination to study, and capacity 
for work enabled him to keep up and perfect his stores of Indian 
and Eastern information. He was an indefatigable contributor 
to the Press on matters relating to \fca'&u&, wq^lyd^rA.q^^owbb^ 
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other subjects. In 1852 he published a grammar and dictionary of 
the Malay languages, and in 1856 a descriptive dictionary of Malay, 
and the languages of the Philippine Archipelago, works which se- 
cured for their author the respect of the philological world. All 
members of the Geographical and Ethnological Societies will miss 
the tall form of the evergreen veteran, who scarcely ever failed to 
take part in their discussions, and who, while stoutly maintaining 
his own views, showed a forbearance and courtesy in listening 
to others which might well be imitated by all members of learned 
Societies. Of singularly simple and unostentatious bearing, few 
were more able, and certainly none more ready, to impart sound 
information to those who sought his advice and assistance. A 
self-made man, he showed none of that jealousy which sometimes 
makes self-made men believe that kind of creation ended when 
they were made. — Abridged from the Times. 

Martin us des Amorie van der Hoeven, Professor of Law 
at the Athenfieum, Amsterdam. — He was born at Rotterdam, in 
1824, and was a man of extraordinary learning. Hardly any- 
thing written exists by his hand. He took no notes. All he 
wanted to remember was locked up in his prodigious memory. 
He read books as fast as he could, and the number of volumes 
swallowed during his lifetime must be something tremendous. 

Henry, Lord Brougham, F.B.S. (A Memoir of his Lordship's 
scientific labours appeared in The Tear Book of Facts, 1861, with 
a portrait.) — Lord Brougham was elected a fellow of the Royal 
Society in 1803. His first paper in the Philosophical Transac- 
tions, " Experiments and Observations on the Inflection, Reflec- 
tion, and Colours of Light," was published in 1796. For some 
years past the venerable Peer had become, by seniority of elec- 
tion, the " Father " of the Society, and was fond of the dignified 
title. By his decease, another Peer, the Earl of Lonsdale, who 
was elected F.R. S. in 1810 — the year when he was a Lord of the 
Admiralty — succeeds to the parental distinction, and is now the 
Father of the Royal Society. Next to him came Sir Henry Ellis, 
who was elected in 1811 (since deceased) ; and, running our eyes 
down the list of Fellows, we find, in 1813, Sir John Herschel; 
in 181 1, Lord Broughton ; in 1815, Sir H. Holland and Sir W. E. 
Eliott ; in 1813, Dr. Roget ; in 1810, Sir F. Pollock, Mr. Babbage, 
nnd the Rev. H. H. Baber ; in 1817, Dr. Granville ; in 1818, General 
Sabine — the actual President of the Society of the same year was 
John Crawfurd, who has passed away ; then, in 1819, Sir Thomas 
Pliillipps ; in 1820, Sir J. S. Lefevre and Commander Friend ; in 
1821 comes the veteran geologist, Sedge wick ; followed by Sir 
Woodbine Parish in 1824, and in 1826 by the two now famous 
geologists, Sir Charles Lyell and Sir Roderick Murchison. With- 
out exhausting the list of names of the same period, we have 
Lore a goodly file of veterans, Ttvaiv^ ol v*\vcye&. WL become men 
of mark in the Royal Society \>fcioTfc \tafc -^toasift. %<sa&n&a&. ■<&** 
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born. It is well for the Society that they thus combine the dis- 
tinctions and traditions of the past and the present. 

Charles John Kean, F.S.A., the celebrated Actor, who 
had been on the stage just forty years. — " Mr. C. Kean was the 
first manager who took a strolling company round the world. He 
obtained large profits, but he injured his health. Though hope- 
ful of recovery, he was conscious of peril. Last March, when he 
took leave of Edinburgh, promising to begin his final visit on the 
10th of this present month of February, his words were freighted 
with melancholy significance. All his old comrades there, of 
long, long ago, he remarked, had passed away ; and, he added, 
' the shades of evening are closing round me, the parting hour is 
rapidly approaching, and the last chapter of my theatrical his- 
tory is about to be opened. One season moTe, and the dark cur- 
tain will descend on my professional existence/ The chapter had 
closed and the curtain had fallen, and there was little left for the 
sad yet hopeful player but to struggle for a while, and then to 
die. The disease which subdued him was albuminuria, or 
' Bright' s Disease/ with serous affection of the heart. With 
him, who was the noblest kinsman that poor relatives ever pos- 
sessed, the name of Kean disappears from the bills, after being 
there in reference to various members of his family, Moses Kean, 
Carey and Kean, the travelling showmen, Edmund Kean, and 
others, some eighty or ninety years. In the last of them has 
gone, if not the best actor, certainly the worthiest man. One 
member of the family, however, survives, in an aged strolling 
actress, whose name at fairs and in barns is Mrs. Cuthbert, and 
who is said to be a half-sister of Edmund, their common mother 
being ' Nance Carey.' " — Athenaeum. Mr. Kean, being of an 
over- sensitive nature, felt the severe treatment of a portion of the 
critical press ; but the public pretty well understood the matter. 
Shortly before his leaving England on his great tour, he was en- 
tertained at a public dinner, and presented with a magnificent 
service of plate, purchased by subscription of those who really un- 
derstood and appreciated his many excellent qualities. 

Professor Julius Plucker, at Bonn, where, with the excep- 
tion of two years' occupation in Berlin and Halle, his life had 
been passed in professorial duties and scientific research. His 
industry was great. The titles only of his papers form a long 
list, embracing pure and applied mathematics, magnetism under 
various conditions, the optical and magnetic phenomena of crys- 
tals, and allied subjects. Among his latest works were three 
papers, published in the Philosophical Transactions, " On the 
Spectra of Gases and Vapours," " On a New Geometry of 
Space," and " Fundamental Views regarding Mechanics," all of 
which are marked by great insight and originality of view. 
Mathematicians will the more deplore their loaa ra \v<& ^**a o&sgMg&t. 
in a continuation o£ his geometrical reaeaic\ia* to ^SJGossl *» £&ss& 
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time of his decease. lie was bora at Elberfeld in 1801, wu 
elected a Foreign Member of the Royal Society, 1855, and 1866 
wan honoured by the gift of their Copley Medal. — AthencBum. 

Rohekt Pokkktt, F.lt.S. — To the younger class of chemists it 
will scarcely ap]>ear possible that the discoverer of ferrocyanic 
acid, an event to be referred to the very infancy of their science, 
has only just passed away from among us. Mr. Porrett had at- 
tained the age of eighty-six, and to the last was a steady attend- 
ant of the principal scientific Societies, and participated in their 
business, llis era of successful activity was quite fifty years 
ago, when he established a working laboratory at his residence in 
the Tower, and contributed his historical essays to the Transac- 
tions of the Royal Society. These embrace a perilous investiga- 
tion of the explosive chloride of nitrogen, in addition to the care- 
ful study of ferrocyanic acid. Mr. Porrott spent his life in the 
Civil Service in connection with the Tower. — Ibid. 

Captain Claxton, R.N., who has rendered signal assistance 
to our engineers on many important occasions. — Captain Claxton 
distinguished lu in self during the Peninsular war. Later on in lift 
ho held the post of Secretary to the Great Western Steamship 
Company, and when their vessel, the Great Britain, was stranded 
in Dumdrum Bay, Captain Claxton was selected to protect the 
ship during winter, which he did most effectually under Mr. 
Brunei. Subsequently, Captain Claxton was engaged in the 
critical o]>erations of iloating the tubes of the Conway and Bri- 
tannia bridges, which he successfully accomplished, to the satis- 
faction of Mr. Robert Stephenson. He has also assisted Mr. 
Brunei in similar operations at Chepstow. 

M. Boucher de Perthes, the founder of the new science 
called Archaeogeology. M. Boucher de Crevecoeur de Perthes 
was the first to call the attention of the learned world to those 
remarkable relics of the earliest ages, the flint implements used 
by man before the discovery of metals. At first ridiculed as a 
visionary, then, by slow degrees, listened to with increasing inte- 
rest, he at length succeeded in proving to archaeologists that there 
had been in Europe an age of stone ; nay, he went further, and 
conquered the incredulity of geologists by producing the first 
human jaw ever found in the undisturbed Alpine drift, showing 
thereby that man had been cooval with the extinct races of large 
carnivora that peopled Europe before the commencement of 
the present geological period. His valuable collection of flint 
implements now forms an important part of the Gallo-Boman 
Museum at St. Germain. — Galignani's Messenger. 

Jeremiah Caeii art, the inventor of the Melodeon, the leading 
principles of which instrument have been adopted by our present 
makers of parlour or cabinet organs. 

The Bev. J. G. Cumming, formerly Warden of Queen's 
College, Birmingham, "weYY Vnovra 33&khu^ wsu3&&&a men for 
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geological and antiquarian researches ; and the author of several 
valuable historical works upon the Isle of Man. 

Michael Lane, Engineer-in- Chief to the Great Western 
Railway Company. The deceased gentleman was engaged on the 
the works of the Thames Tunnel in 1825, which was the 
commencement of a career of usefulness and honour. A few 
years later he became the Resident Engineer of the Bristol 
Docks, under Mr. Brunei. He was afterwards engaged on 
the Monkwearmouth Dock, Sunderland (north shore), the works 
of which he carried out. In 1840 Mr. Lane commenced his 
duties on the Great Western Railway, being engaged on the 
western division of that line. He was afterwards appointed 
Resident Engineer of the Hull Docks, but, in 1845, he rejoined 
the Great Western Company as Superintendent of Permanent 
Way. At the close of 1860 Mr. Lane was made Engineer-in-Chief 
to the Company, which office he retained up to the time of his 
death. — Mechanics' Magazine, 

Sir John Scott Lille, C.B., Lieutenant-Colonel Grenadier 
Guards, and Major- General in the Portuguese Service, expired in 
London on Monday. The deceased officer was one of the few 
survivors of the army which sailed to Portugal with Sir Arthur 
Wellesley. Sir John was present at almost every action from 
Roleia to Toulouse. He had the honour of beginning the battle 
of Salamanca by occupying the Arapiles, which afterwards 
became the pivot of the battle. The French simultaneously tried 
to seize it, but were repulsed after a severe fight, in which Sir 
John captured the colours of the 116th French Regiment of the 
Line with his own hand. At Albuera, Sir John took part in Sir 
Lowry Cole's famous charge ; but perhaps the most memorable 
event of his life occurred in the Pyrenees, on the 30th of June, 
when Wellington, after four days' hard fighting on the road to 
Ostiz, determined to seize a hill in the very centre of the French 
position as a preliminary to a decisive movement. This hill was 
captured from the French by Sir John, with the 6th Portuguese 
Cacadores, although defended by two battalions. — Ibid. 

Sib Cusack Roney, whose name is intimately associated with 
railway history both in the old and the new world. The deceased 
knight first became known as the Secretary of the Eastern 
Counties Line, an office which he filled while Mr. George Hudson 
was still the leading potentate of railways. He was afterwards 
closely connected with the Grand Trunk of Canada Railway, and 
with Irish and Continental railway enterprise, his long experience 
of all matters pertaining to railways rendering his services valuable 
when any new scheme had to be launched or any grand plan of 
operations to be accomplished. Sir Cusack received his knight- 
hood for his very able services to the Dublin Great Exhibition. 

Nathaniel Bagshaw Ward, the inventor of Wardian Cases 
by which many most interesting exotic ijAaate YttH*'Wsa>\sfcas*- 
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duced into this country, and which have enabled so many to 
cultivate ferns in their rooms with delight and instruction, died, 
at the age of seventy-seven, at St. Leonards, on the 4th inst. He 
was a Botanist of considerable reputation, Fellow of the Royal 
Society and other scientific Societies ; lately Master of the 
Apothecaries' Company, one of the Examiners, and took con- 
siderable interest in the education and examination of females 
for the medical profession. His house in Wellclose Square, and 
afterwards at Clapham Rise, was one of the scientific curiosities 
of London, showing how many and how well plants might be 
cultivated in a small space in or near a large city. — Athenaeum. 

Mr. Petit, the accomplished and laborious Archaeological 
Writer. His Lectures on Architectural Studies, Lectures on 
Architectural Principles, Remarks on Architectural Characters, 
and still more broadly, his characteristic .mode of sketching are 
known to modern students. 

Sir David Brewster, K.H.,of the University of Edinburgh, and 
one of the first Natural Philosophers of his time. He was born at 
Jedburgh, on the 11th of December, 1781. His father, who was 
Rector of the Grammar-school there, destined him for the minis- 
try ; and he was accordingly sent to the University of Edinburgh, 
and maintained there for several sessions, during which his per- 
formances as a student were promising and even brilliant. He 
passed through the theological classes, and took licence as a 
Preacher of the Church of Scotland ; but he was strongly attached 
during his college career towards the study of science and the 
observation of natural phenomena. He had received the honorary 
degree of M.A. in 1800 ; and at and after that period he enjoyed, 
the acquaintance, and assistance in his scientific studies — in, 
which he already gave evidence of surpassing powers of observa- 
tion, — of Robison, the Professor of Natural Philosophy, and of 
Playfair and Dugald Stewart. He had already so far improved 
upon the instructions he had received, that, in maturely ex- 
amining the bases of Newton's theory of Light, he succeeded in 
discovering a novel and important fact in optics — that of the influ- 
ence of the condition of the surfaces of bodies on the "inflection," 
or change of direction of the rays of light, which had been formerly 
accepted as a consequence of the nature of the bodies themselves. 
He had already devoted himself principally to the science of 
Optics, in which he was destined to attain so distinguished a 
reputation. In 1807, a number of honours poured in upon him. 
He was made LL.D. of Aberdeen University ; Oxford conferred 
on him the degree of D.C.L., and Cambridge that of A.M. 
Next year Dr. Brewster was elected a member of the Royal 
Society of Edinburgh, of which he subsequently filled the offices 
of Secretary, Vice-President, and President — holding the latter 
office at his death ; and in the same year he took in hand the 
task of editing the Ediwbu/rgh EucycU>^<RdA^,^.^RQtkto which he 
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made a number of important and interesting scientific contribu- 
tions, and which, he did not complete till 1830. This consider- 
able undertaking, however, was far from occupying the whole of 
Dr. Brewster's almost marvellous working energy. In 1813, 
under the title of a Treatise on New Philosophical Instruments, 
fy"c, he presented to the public some of the results of his optical 
researches during the preceding twelve years. In 1811 he had be- 
stowed some attention upon the experiments prosecuted by 
Buffon, with the purpose of discovering the nature and emulating 
the effects of the burning-mirrors of Archimedes ; and these ex- 
periments suggested to him the construction of what he styled 
"polyzonal" lenses. Lighthouses at that time were usually 
fitted up with plain parabolic reflectors ; Dr. Brewster proposed 
instead the use of lenses built up of zones of glass, each of 
"which might be composed of several circular segments, arranged 
concentrically round a central disc, with the effect of strength- 
ening the light and transmitting it to a greater distance. The 
invention, or adaptation of Buffon' s invention, excited a good 
deal of interest at the time, as it promised to lead to an im- 
provement in the illumination of our lighthouses and the safe 
conduct of our coast navigation ; but it was not then practically 
taken up in this country, though it was in France. In 1815, at 
the desire of the Corporation of Edinburgh and of Professor 
Playfair, he undertook to take the place of the latter in deliver- 
ing the lectures on natural philosophy ; but he did not long per- 
sist in this task, grudging every moment and every effort that did 
not lead him further in the investigation and knowledge of his 
favourite subject. In the same year he sent again to the Royal 
Society of London a paper " On the Polarization of Light by 
Reflection," and the Society elected him a Fellow, and voted him 
their Copley Medal for his discoveries and researches. In 1816 
he had the honour to receive from the French Institute, half of 
the prize of 3,000 f . awarded for the two most important dis- 
coveries made in Europe in physical science during the two 
yesCrs preceding. In that year also he achieved the invention 
which has rendered his name most popular — that of the kaleido- 
scope. Thenceforward honours continued to flow in rapidly 
on him, and in 1831 he received the decoration of the Guelphic 
Order of Hanover. The year following he was knighted by King 
William IV. In 1833 he was a candidate for the Chair of Natural 
Philosophy in the University of Edinburgh, but was defeated by 
Mr. James D. Forbes, now Principal Forbes, of St. Andrew's. 
To the distinctions we have enumerated as falling to his share 
the King of Prussia added (in 1847) the Order of Merit. In 
1849 he was elected one of the Foreign Associate Members of 
the Institute of France, and the Emperor Napoleon (in 1855) 
conferred upon him the Cross of the Legion of Honour. The 
list of Sir David Brewster's contnibutiQTia to wask&&& "*aA- 
general literature is very extensive. 
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Antoine Vbchtk, one of the most remarkable Artists of tms 
or any age, — the Cellini of modern times, — the "art-workman" 
whose productions — especially his designs and chasings in re- 
pousst oxydised silver, executed principally for the eminent firm 
of Messrs. Hunt and Roskoll — have won an European reputation. 
M. Vechte's career was in many respects extraordinary, and 
affords a noble lesson of perseverance to workmen of all countries. 

Dr. William Bird Herapath, of Bristol, a son of the late 
Mr. William Herapath, so eminent as an Analytical Chemist, and, 
like his father, had attained to a high degree of knowledge and 
skill in the same science. Dr. Herapath' s name has also been 
associated with some useful discoveries in the microscope. On 
passing his M.B. examination, in 1844, at the London University, 
he took honours in no fewer than six branches of medical know- 
ledge. He subsequently became an M.D. of the same Institution, 
and his rapid and brilliant succession of chemical and toxicologies! 
discoveries was rewarded by the Fellowships of the Royal Societies 
of Edinburgh and London, and corresponding membership of 
most of our learned bodies. Among a mass of scientific com- 
munications to various periodicals, we may mention his papers on 
" The Optical and Chemical Characters," " Sulphate of Soda 
Quinine," on " The Iodo-Sulphate of the Cinchona Alkaloids," 
"Discovery and Manufacture of Artificial Tourmalines," "Address 
on Chemistry in its Relation to Medicine and the Collateral 
Soiences," on " A New Method of Detecting the Hydrogen, Arsenic, 
and Phosphorus when in company as Mixed Gases," Ac. Although 
suffering from an exhausting and painful disease, his zeal for 
science remained until the last, and within a few days of his 
decease he was engaged in laborious researches with spectrum 
analyses, more especially as to bloodstains and the chlorophHia of 
plants. His early death, at forty-eight years of age, is deeply re- 
gretted by a large circle of professional and other friends. — Times. 

Christian Frederic Schonbein, who, besides acquiring scien- 
tific celebrity, made himself universally known as the discoverer 
of Ozone and the inventor of Gun-cotton, died on August 2 at a 
friend' 8 house in Sauersburg, where he was stopping en route for 
Basle. He forsook mere practical work and strove to prepare 
himself for the theoretical research, by studying at the Univer- 
sities at Tubingen and Erlangen. After finishing his college 
course, he taught chemistry and physics in a school at Keilhau, 
near Rudolstadt. This employment he subsequently relinquished, 
and visited England and France, where he continued his scien- 
tific pursuits. In 1835 the university of Basle appointed him 
Professor of Physics and Chemistry. He held the Chair of 
Chemistry until his death ; the Chair of Physics, in 1852, being 
made a separate one. Schonbein' s studies were neither confined 
to chemistry or physics, but \i\>eraX^ «utat%££A. \joth. To testify 
thin, we need b 1 "* 4 " *™<*«tion. a, lew oi^jaa^o^a* "SaaTww«&M8K» > 
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iron and other metals ; the influence of temperature in changing 
the colour of substances ; the chemical action of the rays of the 
sun j and, finally, the theory of voltaic electricity. On this last 
subject Schonbein has thrown considerable light. In the well- 
known debate on the contact and chemical theories, he impartially 
investigated the opposing opinions, and demonstrated what was 
faulty in both. He attributed the origin of voltaic electricity to 
chemical affinity, at the same time establishing a positive dif- 
ference between the development of electricity in the open pile, 
and the production of current, accompanied by chemical decompo- 
sition, which occurs when the circuit is closed. Schonbein 
was married in 1835, but it is said that he was true to the advice 
of his teacher at Erlangen, the celebrated Schelling, and ever 
regarded science as his fiancee. — Busier Nachricltten. Quoted 
in Scientific Opinion. 

Dr. John Davy, the younger brother of Sir Humphry Davy. 
— He was able to continue his important Chemical researches 
nearly to the time of his death, and communicated papers to the 
Royal Society in the course of last year. It was to his obser- 
vations on the effect of cold on fishes that Australia is indebted 
to the introduction of salmon, and the possibility of moving the 
ova and fish from place to place has been proved. The Austra- 
lian agents had so little faith in his experiment, that when they 
acceded to the recommendation of taking some eggs out, packed 
in ice, they forgot or did not think it worth while to look after 
the box in the ice-house on their arrival ; but when the ice-house 
was cleared out to be refilled on the vessel's return to England, 
the box Was discovered, and the greater part of the eggs were 
found to be alive. These were the first eggs of fish that had ever 
survived the voyage and been hatched in Australia : now the plan 
is in general use. By the death of Dr. Davy, the service of plate 
presented to Sir Humphry Davy, in 1817, by several coal-mine pro- 
prietors, for the discovery of his celebrated safety -lamp, reverts to 
the Royal Society. Sir H. Davy, in his will (made two years before 
his death) , left the plate in question " to Lady Davy, to revert to 
his brother in case of his surviving her, and if not, to any child 
of his who may be capable of using it ; but if he be not in a 
situation to use or enjoy it, I wish it to be melted and given to 
the Royal Society to found a medal, to be given annually for the 
most important discovery in chemistry anywhere made in Europe 
or Anglo- America." Dr. Davy directs by his will that " the ser- 
vice of plate formerly belonging to Sir Humphry, in accordance 
with his wishes, after the decease of testator's wife, or earlier, if 
she thinks proper, is to be given to the Royal Society." The 
value of the plate is £2,500. 

Captain Blakeley, R.A., the inventor of the strengthened 
Gun bearing his name ; his death occurred on May 3, in Lima % 
Peru, whither Captain Blakeley haft. gon& te \J&a ^»t*~~ ** 
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amining the condition of the guns furnished by him to the Pern- 
vian Government, that did inch good service during the engage- 
ment of May 2 with the Spanish fleet. 

Robert Grier. — He entered the army in February, 1810, as 
Ensign in the -14th Regiment, and shortly afterwards went on 
service to the Peninsula. At the battle of Fuentes d'Onor, he 
was wounded in the right shoulder ; at the siege of Badajos he 
led the advance of the feigned attack which ultimately became 
the successful one, and commanded the " forlorn hope " when 
the place was carried. lie was in the campaign of 1815 ; severely 
wounded in the ankle at Quatre Bras. Captain Grier had the 
War Medal with three clasps, and the Waterloo Medal. He was 
placed on half- pay in March, 1817, as Lieutenant, and was 
appointed a Captain of Invalids in September last. 

Lieutenant Le Saint, the French African Traveller, in ex- 
ploring the country about the White Nile. He had already over- 
come many difficulties, and reached Abou-Kouka, within some 
sixty leagues north of Gondokoro, when he fell a victim, at the 
ago of thirty-five, to the insalubrity of the climate. 

John Stevelly, of Belfast, a man of high attainments in 
science, for many years the Chief Secretary of Section A. in the 
British Association. He died at an advanced age, after a life of 
modest usefulness. 

Eyre Evans Crowe, the experienced Writer and Politician. 
Mr. Crowe's most important work is the History of France, the 
last volumo of which has recently been published. 

G. Walker Arnott, the well-known Professor of Botany in 
the University of Glasgow. 

William Henry Barton, lato Deputy Master and Comptroller 
of Her Majesty's Mint. The deceased gentleman was connected 
with that establishment for the long period of thirty-eight years, 
and since 1851 had held the combined offices named above. Mr. 
Barton was always distinguished for urbanity and kindness, and 
his decease leaves a vacancy in the Mint which is not likely to 
be more ably or honourably filled thau it was by himself. The 
lato officer was an excellent amateur mechanic, and several use- 
ful inventions owe their origin to his knowledge and skill. 

TH03IA8 Cooke, the English Fraunhofer, whose science and 
skill have restored to England the pre-eminent position she held 
a century ago in the time of Dolland. His loss will be greatly 
felt in the astronomical world ; his mathematical attainments 
and large scientific mind insured the admiration and respect of 
all who knew him, and as an Artist he has never been excelled. 
It is, we believe, now a little over ten years since his first large 
equatorial telescope, the one in the possession of Mr. Fletcher, 
waa completed. In that period \i\a gpson* \*a»\a&. Staxcoxk. on 
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every important astronomical instrument. The equatorial he 
found comparatively clumsy : it is now perfect. Nothing can 
exceed the simplicity and completeness of the means by which 
he has supplied all the wants of the observer. Called to make a 
transit for the Indian Survey, he at once thought out an entirely 
original plan of mounting, which will certainly be the basis, if 
not the actual form, of all future important instruments of this 
class. A dividing engine, which is entirely automatic and greatly 
superior to any existing form, is one of his least triumphs. Had a 
wonderful mechanical talent been the only strong side of Mr. 
Cooke's mind, he would probably never have been an optician. 
An early acquaintance with, and love of, mathematics, however, 
led him to the study of optics, and his success as an optician is 
due to this combination. After commencing the construction of 
object-glasses, he was soon dissatisfied with the method of hand- 
polishing, and in his perfected arrangements the hand is scarcely 
called into play. The introduction of steam-power, as arranged 
by him, not only ensured perfect accuracy of figure, but it has 
enabled a number of object-glasses to be made, which seems 
almost fabulous, if we compare it with what was formerly con- 
sidered the maximum rate of manufacture. Further, it has enabled 
the size to be increased almost in the same ratio as the rate of 
construction. Telescopes, nearly all of Mr. Cooke's manufacture, 
of six up to ten inches aperture, are now as plentiful as five feet 
achromatics were formerly ; and it is in this particular that Mr. 
Cooke, in his all too short life, earned the gratitude of every lover 
of astronomy. At the time of his death, a 25-inch telescope, a 
triumph of skill, required only a few touches to make it complete ; 
and we believe that other glasses, varying from 10 to 16 inches, 
are also in hand. When it is remembered that a few years ago 
15£ inches in aperture was the largest size of object-glass, and 
that German, and that this has only been quite recently exceeded 
by Mr. Alvan Clark in America, it is not difficult to appreciate 
how Mr. Cooke' 8 labours in England have succeeded in restoring 
our ancient pre-eminence, and it is well that Mr. Cooke has left 
sons behind him upon whom the duty now devolves, and we do 
not doubt their training to sustain their father's reputation. Mr. 
Cooke was a Fellow of the Royal Astronomical Society. It is 
certain that, had he lived, the rewards for which scientific men 
generally care would have been bestowed upon him, although 
with his modesty and retiring disposition he would never have 
expected them. — Athenaeum. 

Sib James Brooke, K.C.B., late Governor of Labuan, and 
Rajah of Sarawak. After more than three years' sailing and 
cruising in the Mediterranean and other European seas, during 
which he was training and " educating " them for greater things 
— he left the Thames on the 27th of October, 1838, and steered 
straight for those Eastern seas of which he had reaA ** *» <&SA^ 
and which he now resolved to 'peu&farate ugra* "^a\aftJ>a»Mft 
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much, too, of the wretched condition of the natives of some of 
those Eastern islands; of their habits of plunder, piracy and 
murder; of their discontent under the rule of native chiefs 
almost as savage and lawless as themselves ; and of* the gradual 
cessation of trade and commerce, which threatened to plunge 
them deeper in the gloom of barbarism. He passed the southern 
shores of India and Ceylon, crossed the Indian Ocean, and 
speedily landed at Singapore. This was in July, 1839, and he 
reached Sarawak, which lies a few leagues up country from the 
sea-coast of Borneo, in the following month. On reaching the 
coast of Borneo, he found the Sovereign or Sultan of that island 
engaged in a long and almost hopeless attempt to subdue one of 
the rebellions which so frequently happen among the rival rulers 
of subordinate districts. What he could not do in four years, 
Brooke helped him to do in as many months, if not in as many 
weeks. His aid was solicited by and given to the Rajah Muda 
Hassim ; and it secured the triumph of authority and law. It 
appears that Muda soon afterwards being called to the post of 
Prime Minister, recommended the Sultan to make the English 
adventurer his successor as Rajah of Sarawak. The advice 
thus tendered was accepted, and the honour and dignity of 
Rajah was laid at the feet of the Englishman. When the news 
came to England that he had taken an active and successful part 
in the suppression of the Malay pirates, and that the Prince had 
ceded to him the territory of Sarawak as the representative of 
England, James Brooke became a popular idol. • This was in 
1841 ; and his official proclamation as Governor of Sarawak 
dates from the 21st of September, 1841, on which day the 
British flag was hoisted there. The result of these expeditions 
has been published. The rest of the ex-Rajah's story is soon 
told. In 1858 he returned to England, but he had been in 
this country only a few months when his health received a 
Berious shock in the shape of a paralytic attack. Towards 
the close of 1861 he paid Borneo a visit, accompanied by 
Mr. Spencer St. John ; but he had the mortification of finding 
the north-west part of the island in rebellion. As soon as 
this outbreak was suppressed he returned to England, but was 
again recalled to the East by fresh complications which had 
arisen in the internal administration of Borneo. These diffi- 
culties, however, he had the satisfaction of seeing arranged on 
his farewell visit to the island about five years since. From that 
date the fortunes of Borneo and of Sarawak have been, on the 
whole, peaceful and quiet. Brooke, though himself placed on a 
sort of honorary retired list, saw the independence of his favourite 
settlement recognized by the British Government, and a British 
Consul being established there, it may be assumed that, in spite 
of the indifference of the Home Government, henceforth our rule 

in that portion of the Eastern aea& \» established upon a safe and 

sure basis. — Abridged from the Times. 
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Sir Edmund Walker Head, Bart.; in Literature chiefly 
known by his Handbook of Spanish Painters, 

Christopher Benson, once the most popular Preacher in 
London, and Master of the Temple. 

Pierre Antoine Berryer, the glory of the Paris Bar. He 
was the oldest and ablest Advocate of his time, and his powers as 
an orator were enhanced by the virtues of his character, and the 
splendid consistency of his career. 

The Very Rev. Henry Hart Milman, Dean of St. Paul's, 
Poet and Historical Writer. 

Gioacchimo Antonio Rossini, the celebrated Musical Composer. 

His Grace the Most Reverend Charles Thomas Longlet, 
D.D., Archbishop of Canterbury, and Primate of England. 

George Prtme, M.A., Professor of Political Economy. 

Dr. Richard Hobson, Naturalist, who formed one of the best 
collections of stuffed birds, mosses, lichens, in the West Riding of 
Yorkshire. 

Samuel Lucas, M.A., Journalist. 

William Edward Shuckard, Entomologist. 

T. Duncan, Water-Engineer to the Liverpool Corporation. 

Edward Jesse, Deputy- Surveyor of the Royal Parks and 
Palaces. In this capacity his knowledge of natural history 
enabled him to effect many useful and permanent improvements 
in the Royal residences and gardens, more especially at Windsor 
and Hampton Court Palace. 

Geo. Houseman Thomas, 
Artist. 

G. R. Burnell, Engineer. 

George Cattermole, Artist. 

Dr. John Elliotson, Physician 

John Douglas Cook, Jour- 
nalist. 

E. H. Wehnert, Artist. 

Henry Le Keux, Engraver. 

John Waterer, Botanist. 



Sir William Newton, the 

Miniature Painter. 
Michael Walker, Hydrogra- 

pher. 
J. R. Leon Foucault, Natural 

Philosopher. 
Professor Nander Hoeven, 

Zoologist. 
John Burnet, Engraver. 
J. W. Carmichael, Marine 

Landscape Painter. I 



CAUSES 07 DEATH. 

The Registrar-General's Report for 1866 contains the usual 
letter from Dr. W. Farr on the causes of death in England in 
the year. Five great gates of death are distinguished. In 
round numbers, 24 in 100 of those who quitted the world died 
from zymotic diseases ; 18 from constitutional diseases ; 39 from 
local diseases ; 16 from developmental diseases j and 3 in 100 
(3*43) were violent deaths. The fact of tha occraxtss&Kfe <& \&sscfe 
than a fifth of the deaths from. rcymcAAa &&&&&&» ^ww* -^oafr 
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great defects of conservancy still prevail in England, and how 
in unclean towns preventable diseases scourge the negligent 
population. Dr. Farr has to state that there is no apparent 
evidence of decline in the rate of death from fever. He con- 
siders it exceedingly probable that typhoid fever is sustained by 
the increasing contamination of the waters, and typhus by the 
increased density of population. Hydrophobia, which had been 
fatal to one, two, three, or four persons in the seven years from 
1857 to 1863, became fatal to 12, 19, 36 persons in the three 
years ending with 1866. The amount of mortality from con- 
stitutional diseases varies little from year to year. " Local 
diseases" include all the recognized inflammations which give 
rise to general derangements both of the nerve-force and of the 
circulating blood, but produce specific changes of particular 
organs, and may hence be called monorganic. The deaths from 
phthisis and the respiratory order of diseases have increased 
from 5,580 per annum to a million persons living in the five 
years 1850-5 1, to 5,803 in the five years 185559, 5,976 in 
1860-64, 5,956 in 1865, and 6,331 in 1866. Dr. Farr notes 
that the smoke in towns, the dust of the atmosphere in shops, 
and the shut-up life in chambers are increasing as towns increase; 
and he suggests that the smoke from private houses should be 
diminished by the simple practice of lighting fires from the top. 
The violent deaths were 16,915 in 1866; 12 were public execu- 
tions ; 480 were, according to the findings of coroners' juries, 
murders and manslaughters, 183 of the victims being infants 
not a year old. There were 1,329 suicides; the number of 
suicides fluctuates little, from 64 (the proportion in 1866) to 70 
in a million living. The number of deaths by accident or 
negligence in 1866 was 14,886 ; the increasing number measures 
to some extent the increase of the chemical and mechanical 
forces in use, as it is some time before workmen and others learn 
to manage them and keep them under control. The deaths by 
burns and scalds have diminished to 2,533 ; possibly a substitu- 
tion of woollen and worsted dresses for cotton has had, some 
effect on the deaths by burns. The deaths by poison have also 
decreased, probably owing to the better regulations for the sale 
of poisons, and the greater precautions of chemists; but still, 406 
deaths by poison — 278 by accident or negligence, and 128 by 
suicides — are a large number. Twenty deaths by lightning were 
registered in 1866, mostly of persons engaged in outdoor pur- 
suits. These 15 were the chief causes of death in 1866 : — 
Phthisis killed 55,714 ; bronchitis, 41,334 ; atrophy and debility, 
31,097 ; old age, 28,546 ; convulsions, 27,431 ; pneumonia, 
25,155 ; heart disease, 21,197 ; typhus, 21,104 ; diarrhoea, 
17,170 ; whooping-cough, 15,764 ; cholera (epidemic that year), 
14,378; scarlatina, 11,685; measles, 10,940; paralysis, 10,504; 
apoplezy, 10,297. 
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Abyssinian Spear-Fly or Tsaltsar, 
196. 

Aeronautical Society's Exhibition, 
82. 

Aerolites, 248. 

Air and Gas, Mixture of, for Illu- 
minating Purposes, 165. 

Air-Plant, Tropical, 199. 

Air-Pump, The Sprengel, 107. 

Alabaster and Carrara Marble, 
214 

Alloys, New, 132. 

Almond and Peach, 205. 

American Telegraph Business, 126. 

Ammonia Machine, 52. 

Anaesthetic, New, 152. 

Aneiroid Barometer, The, 95. 

Ants, Agricultural, of Texas, 194. 

Armour-clad Ram, New Dutch, 42. 

Astronomical Photography, 251. 

Atlantic Cable, New, 124. 

Aurora Borealis, 245. 

Australian Zoology, 181. 

Baobab Tree, The, 201. 

Barometer, The Aneiroid, 95. 

Batteries, Liquids for, 115. 

Battery, New Secondary, 115. 

Battery, New Voltaic, 116. 

Beef-tea, Alleged Poisonous Qual- 
ity of, 147. 

Belgravia Sewing Machine, 78. 

Belferophon, The, 43. 

Bisulphide of Carbon, 153. 

Bisulphate of Lime, 162. 

Blackfriars Bridge, New, 12. 

Boring of Limestone by Annelids, 
193. 

Breech-loading Rifle, New, 49. 

Brick-making, New Method of, 73. 

Bronze Age, 236. 

Bustard, Great, 182. 

Caloric Engine, New, 51 

Carrara Marble and Alabaster, 214. 

Cast-Iron, Chemical Nature of, 135. 

Cast Steel, 27. 

Cavern, Kent's, 215. 

Cave Fauna of England and the 

Continent, 217. 
Cedars of Lebanon, and Gigantic 

Trees of New Zealand, 200. 
Cement, Sorel's, 135. 
Chloride of Silver, Action of Light 

upon, 169. 
Chloride of Methylene, 146. 
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Cinchona in Jamaica, 202. 
Circular Iron-clads, 40. 
Civil Engineers, Institution of, 83. 
Coal, Statistics of, 212. 
Coast Defences, 33. 
Coating Cast Iron, 47. 
Cobra, Poison of the, 190. 
Coffee, Why a Stimulant, 149. 
Colonial Defence Ship, 36. 
Colonial Glass, 75. 
Combustion under Pressure, 134. 
Copper, Refining, 131. 
Cotton Manufacture in Switzer- 
land, 79. 
Crucibles, 133. 
Crystallization, 88. 
Cuckoo, The, 183. 

Dardanelles Cannon, 46. 

Darwinism, 176. 

Daylight, Measurement of, 166. 

Dead-Stroke Power Hammer, 68. 

Death, Causes of, 284. 

Defence Ship, New Colonial, 36. 

Diamonds, Artificial, 163. 

Diamonds at the Cape, 215. 

Diastasis, 151. 

Disease, A Very Rare, 180. 

Dredging in the Gulf Stream, 211. 

Dredging in the Shetland Islands, 

192. 
Dutch Railway, 80. 

Earth Currents, Registering by 

Photography, 98. 
Earthquakes in England, 225. 
Earthquake in San Francisco, 227 
Do. South America, 226 
Earthquakes, Submarine, 224. 
Eclipse of the Sun, Total, 239. 
Electric Cables, Phenomenon* 

Curious, 123. 
Electric Light and Photography, 

126. 
Electric Light, 119. 
Electricity on Mountains, 116. 
Electricity through a Vacuum,118. 
Electric Signals, 123. 
Electric Wand, 120. 
Electro-Magnetism, 117. 
Elephants,'181. 
Ericsson's Solar Engine, 53. 
Explosive Compounds, New, 137. 
Extract of Meat, Alleged Poisonous 

Quality of, I'M* 
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Filter-Vans for the Army, 72. 

Fire-Damp in Mines, 121. 

Flames, Temperature of, 167. 

Fossil Echidna, 221. 

Fossil Oysters, 220. 

ForbU Plants in Greenland and 

Spitsbergen, 219. 
Fossils, New, from Sweden, 218. 
Fossils, The Sewalik, 218. 
Fuel, Liquid, 68. 

Galvanometer, New, 09. 

Gas and Air, Mixture of, for Illu- 
minating purpose, 166. 

Gas Furnace, 172. 

Gas Lighting, 166. 

Gas-Tar, Use of, 161. 

Geological Applications of Photo- 
graphy, 234. 

Geological Time, 208. 

Gilding, 130. 

Glaisher, James, F.R.S., on the 
Weather, 269. 

Glass for Lighthouses, 144. 

Glass, Colonial, 74. 

Glass, Venetian, 74. 

Golden Eagle, 182. 

Gourami Fish, 186. 

Green Dye, 159. 

Greek Fire, 141. 

Gulf Stream, Deep Sea Dredging 
in the, 211. 

Gunboat, A Novel, 62. 

Gun-Cotton, 138. 

Gunpowder, White, 140. 

Hwmaticlron Ore in Scotland, 214. 
Hair Dyes, 160. 
Hair, Vegetable, 206. 
Hawaii, Subsidence of, 221. 
Heat and Magnetism, 118. 
Heat without Coal, 129. 
Hercules, H.M.S., 67. 
Herring and Whitebait, 186. 
Herring Fishery and Sea Gull, 186. 
Holborn Viaduct, 15. 
Hydrogen, Industrial Production 
of, 151. 

Ice, Crystallization of, 89. 

Iced Tea, 159. 

Ice-Making Machine, 91. 

Ice, Preservation of, 91. 

Iguanodon, The, 217. 

Imitation Precious Stones, 162. 

Insecticide, Valuable, 198. 

Insects, Rare, 197. 

Iron Columns, Driving of, 66. 

Iron-clads, Circular, 40. 

Iron-clad Ships, 38. 

Iron, Manufacture of, 169. 
Iron-ore in Scotland, 214. 
Irrigation of Upper Lombardy , 22. 



\ 



Japanese Paper, 77. 
John Dory, The, 187. 

Lava, 138. 

Leather, Compressed, 77. 
Leakage of Ships, 80. 
Lever Bridge, 28. 
Light, Aberration of, 110. 
Light in Luminous Flames. 111. 
Light in Water, 110. 
Light, New Phenomena of, 109. 
Lighthouse Lamp, Doty*s Concen- 
tric, 164. 
Lighthouses, Glass for, 144. 
Lightning, Return Shock of, 247. 

Do. in Forfarshire, 248. 
Lime and Lemon Juice, 167. 
. Lime and Platinum Lights, 76. 
Limelight, Extension of the, 166. 
Limestone, Boring of by AnVi^ i i^ g 
193. 

Magnetism and Heat, 118. 
Magnetism, Terrestrial, 97. 
Marking Ink, Indelible, 160. 
Meat and Poultry Market, New 

Metropolitan, 20. 
Medicine, New, 166. 
Memoir of Joseph Whitworth. 

O.E., F.R.S., 3. 
Mercury, Transit of, 246. 
Meteoric Showers, 249. 
Meteorological Department, 256. 
Methylic Aldehide, 162. 
Metropolitan Main Drainage, .16. 
Mexican Plant, Remarkable, 206. 
Midland Railway, St. Pancras Ter- 

nus, 19. 
Millwall Shield, The, 36. 
Mineral Veins, Organic Contents 

of, 209. 
Mines, New Mode of Ventilating, 

Minotaur, The, 43. 
Mollusks, Land, 190. 
Moncrieff Carriage, The, 43. 
Monitors under Cannons, 64. 
Moon, The, 94. 
Myths, Origin of, 179. 

Natural Selection, 179. 
Navara Lizard, or Tuatera, 188. 
Nitrate of Bismuth, 162. 
Nitro-Glycerine, 138. 

Ozone, Atmospheric, 112. 

Obituary of Persons eminent in 
Literature, Science, and Art — 
Arnott, G. W. 280; Barton, W. H. 
280; Benson, Chr. 283; Berryer 
P. A. 283; Blakeley, Capt. 279:' 
Brewster, Sir.D. 276; Brooke, 
Sir Jas. 281; Brougham, Lord, 
m-, ^\jra.O^» Qu B* 283 i Burnet^ 



INDEX. 



287 



John, 283; Carhart, Jer. 274; 
Carmichael, J. W. 283; Catter- 
mole, G. 283; Glaxton, Capt. 
274; Cook, J. D. 283; Cooke, 
Thos. 280 ; Crawford, John, 271 ; 
Crowe, E. By 280; Cumming, 
Rev. J. G. 274V, Davy, Dr. John, 
279 ; Duncan, Thos. 283 ; Elliot- 
son, Dr. John, 283; Foucault, 
Leon, 283; Grier, Root. 280; 
Head, Sir E. W. 283 ; Herapath, 
Dr. W. B. 278 ; Hobson, Dr. Rd. 
283; Hoeven, Prof. 272; Jesse, 
Ed. 283 ; Kean, Charles J. 273 ; 
Lane, Michael, 275; Le Keux, 
Henry, 283; Le Saint, Lieut. 280; 
Lille, Sir J. S. 275; Longley, 
Archbishop, 283; Lucas, Saml. 
283; Milman, Dean, 283; New- 
ton, Sir Wm. 283; Perthes, Bou- 
cher de, 274; Petit, Mr. 276; 
Plucker, Prof. 273 ; Porett, Robt. 
274; Pryme, Geo. 283; Roney, 
Sir Cusack, 275 ; Rossini, G. A. 
283; Schonbein, C. F. 278; 
Shuckard, W. E. 283; Stevelly, 
John, 280; Thomas, G. H. 283; 
Vechte, Antoine, 278 ; Walker, 
Michael, 283 ; Ward, N. B. 275 ; 
Waterer, John, 283; Wehnert, 
E. H. 283. 

Ocean, Depths of the, 211. 

Old Guns, 47. 

Organisms in the Atlantio, 103. 

Ovens and Stoves, 48. 

Oxyhydrogen Light, 166. 

Oysters, Fossil, 220. 

Painting Zinc, 48. 

Paper, Japanese, 77. 

Paper, Waterproof, 76. 

Paraffin, New Properties of, 133. 

Parallel Rulers, Improved, 66. 

Parr Controversy, The, 184. 

Peach and the Almond, 205. 

Pearl Fishery, 187. 

Phlogiston, 107. 

Phosphorus, Luminosity of, 110. 

Photographic Process, Improved, 
167. 

Photography and Earth Currents, 
98. 

Photography and the Electric 
Light, 126. 

Photography, Astronomical, 261. 

Photography, Geological Appli- 
cations of, 234. 

Physical Commotions, 100. 

Pigments, New, 113, 205. 

Planets, Atmosphere of the, 93. 

Planet, New, 2-44. 

Plants without Roots, 204. 

Platinum and Lime Lights, 75. 

Potassa and Soda, 146. 



Projectiles under Water, 10. 

Propulsion of Ships, 65. 

Puddling Iron, 24. 

Pulmoniferous Land Mollusks, 
Process for Killing for Anatomi- 
cal Purposes, 190. 

Railways, Auxiliary, 80. 
Raising Sunk Vessels, 65. 
Ram, New Dutch Armour-clad, 43. 
Rifle, New Breech-loading, 49. 
Road-Roller, Steam, 64. 
Rolling Engine, Steam, 61. 
Royal Society, 85. 
Royal Society's Medals, 86. 

Safety Lamp, New, 163. 

Salmon Cultivation in England. 

183. 
Sea-Bottom Soundings, North 

German Polar Expedition, 238. 
Sea, Encroachment of the, 210. 
Sea Gulls and the Herring Fishery, 

186. ■ 
Sea Sickness, 159. 
Sea Water, 156. 

Sewing Machine, Belgravia, 78. 
Sewing Machines, Suggestions for 

Selecting, 30. 
Shetland Islands, Dredging in the, 

192. 
Ships, Our Iron-clad, 38. 
Ships, Leakage of, 80. 
Silk, Gloss on, 249. 
Silkworms' Eggs, 196. 
Silver, Pure, 129. 
Soda and Potassa, 146. 
Solar Engine, Ericsson's, 63. 
Soap Bubbles, Colours of, 108. 
Solar Phenomenon, 92. 
Stars, New way of Estimating Mo- 
tion of the, 253. 
Steam Engine, New, 51. 
Steam Man, The, 63. 
Steam Ram, 84. 
Steam Road-Roller, 64. 
Steam Rolling Engine, 51. 
Steel Manufacture, 171. 
Steel Process, Heaton's, 172. 
Stereoscope, Real Image, 108. 
Stoves and Ovens, 48. 
Sponges, Shetland, 191. 
Sprengel Air-Pumps, The, 107. 
Submarine Cables, 121. 
Submarine Earthquakes, 224. 
Sugar, Tooth's System of Boiling, 

70. 
Sulphocyanide of Ammonium. 

147 
Sulphur, Manufacture of, 135. 
Sunk Vessels, New Method of 

Raising, 65. 
Run! & QttK«^^^ass&V)&. . 
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Tea Float, Field's, 206. 
Telegrams, Cost of, 124. 
Telegraph Business, American, 

128. 
Telescope, Distance - Measuring, 

106. 
Telescope, The Great Melbourne, 

102. 
Thames Embankment, 18. 
Thames Water Supply, 157. 
Tidal Observations, 96. 
Timlier Trees of India, 202. 
Toads, Venom of, 190. 
Tower Subway, 15. 
Tramways, London Street, 81. 
Travellers, Hints for, 19S. 
Trees and their Traditions, 207. 
Trees, Gigantic, of New Zealand, 

and Cedars of Lebanon, 200. 
Tropical Air-Plant, 199. 
Tsultsai, or Abyssinian Spear-Fly, 

196. 
Tube Wells, 23. 
Tuatero, or Navara Lizard, 188. 

Venetian Glass, 74. 

Ventilating Mines, New Mode of, 

70. 
Ventilation of Public Buildings, 

72. 



Venus, Transit of, 244. 

Vesuvius, 230. 

Volcanic Disturbance at Santorin, 

223. 
Volcanoes and Lunar Influence, 

249. 
Voltaic Battery, New, 116. 

Walking Fishes, 18. 

Walrus, The, 181. 

Warrior, The, -i ' 

Water as a Simp j Body, 155. 

Water, Purity of, i V». 

Waterproof Paj 

Waterspouts, 24/ 

Water Velocipede, 52. 

Wasps, British, and Nests, 196. 

Weather Intelligence, 96. 

Weather, Remarks on the, by 

James Glaisher, F.R.S., 259. 
Wheatstone, Sir Charles, 114. 
Whitebait and Herring, 185. 
Whitworth Gun, 9. 
Whitworth, Mr., Memoir of, 3. 
Whitworth, Mr., on Projectiles 

under Water, 11. 
Wire Rope, 48. 

Zoology, Australian, 181. 
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^■EOCKWOOD & CO. 

7 STATIOKEKS'-HALL COURT, LONDON, E.C. 



The Boy's Own Book : A Complete Encyclopaedia of all 

the Diversions, Athletic, Scientific, and Recreative, of Boyhood and 
Youth. With many hundred Woodcuts, and Ten Vignette Titles, 
beautifully printed in Gold. New Edition, greatly enlarged and im- 
proved, price 8s. 6d. handsomely bound in cloth. 

* Not one amongst its rivals — not half-a-dozen of them rolled into one— can 

match our old favourite It is still peerless I More truly than ever the 

lawgiver of the playground.'— Sux. 

* Mr. Lock wood's " Boy's Own Book," is the real original work which we knew 
in days long gone by, but in a new and much enlarged form. To name it is to 

praise it Here is enough for the schoolboy under his most serious and un- 

serious aspects. The book is a perfect cyclopaedia on games, sports, animal- keep- 
ing, tricks, and the rest of it.' — Saturday Rkvikw. 

Merry Tales for Little Folk. Illustrated with more 

than 200 Pictures. Edited by Madame de Chatelain". 36mo. 
8s. fid. cloth elegant. Contents :— The House that Jack Built— Little 
Bo-Peep— The Old Woman and Her Eggs— Old Mother Goose— The 
Death and Burial of Cock Robin — Old Mother Hubbard— Henny 
Penny— The Three Bears -The Ugly Little Duck— The White Cat 
—The Charmed Fawn— The Eleven Wild Swans— The Blue Bird— 
Little Maia— Jack the Giant Killer— Jack and the Bean Stalk— Sir 
Guy of Warwick— Tom Hickathrift, the Conqueror— Bold Robin 
Hood— Tom Thumb— Puss in Boots— Little Red Riding-Hood— 
Little Darae Crump— Little Goody Two Shoes— The Sleeping Beauty 
in the Wood— The Fair One with Golden Locks— Beauty and the 
Beast— Cinderella; or, the Little Glass Slipper— Princess Rosetta— 
The Elves of the Fairy Forest— The Elfin Plough— The Nine Moun- 
tains—Johnny and Lisbeth— The Little Fisher- Boy— Hans in Luck 
—The Giant and the Brave Little Tailor— Peter the Goatherd— Red 
Jacket ; or, the Nose Tree— The Three Golden Hairs— The Jew in 
the Bramble Bush. 

.Victorian Enigmas ; being a Series of Enigmatical 

Acrostics on Historical. Biographical, Geographical, and Miscel- 
laneous Subjects ; combining Amusement with Exercise in the 
Attainment of Knowledge. Promoted and encouraged by Royal 
Example. By Charlotte Eliza Cafel. Royal 16mo. cloth, 
elegantly printed, price 2s. 6d. 
ty* The idea for this entirely original style of Enigmas is taken from one said to 
have been written by Her Majesty for the Royal children, which, with its Solution, 
is given. 

4 A capital game, and one of the very best of those commendable mental exercises 
which test knowledge and stimulate study. To the Queen's loyal subjects it 
comes, moreover, additionally recommended by the hint in the tit e- page and the 
statement in the preface, that it is a game practised by Her Majesty and the Bo^aJL 
children, if indeed it were not invented by the Queen tamM'— Qvlyw*. 

* A good book for family circle* in the long ar\d Areaxj 'wVttax ^*\itara.Nb»K£ea£b. 
m» It will enmble the young to pan them away botix vtaMA&i %&&. vfrow^i • 
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JOHN TIMBS'S POPTTLAB VT OBX.Q— continued. 

Walks and Talks About London. By John Timbs, 

F.S JL, Author of * Curiosities of London,' ' Things not Generally 
Known,' Ac. Contents :— About Old Lyons Inn— Last Days of 
Downing Street — Walks and Talks in Yauxhall Gardens— Last of 
the Old Bridewell- The Fair of May Fair— From Hicks's Hall to 
Campden House — Talk about the Temple — Recollections of Sir 
Richard Phillips— Curiosities of Fishmongers' Hall— A Morning 
in Sir John Soane's Museum — A Site of Speculation— Changes in 
Covent Garden— Last of the Fleet Prison — Forty Years in Fleet 
Street — Changes at Charing Cross Railway London — Blackfriars 
Bridge— Raising of Holborn Valley— An Old Tavern in St. James's. 
With Frontispiece, post 8vo. cloth gilt, 6s. 

4 The London of the lost generation is, <isy by day, being rent away from the eight 
of the present, and it is well that Mr. Timbs is inclined to walk and talk about it 
ere it vanishes altogether, and leaves the next generation at a loss to understand 
the past history of the metropolis so far as it has a local colouring, as so very much 
of it has. Much of this has now gone for ever, but our author has watched the de- 
structive course of the " improver," and thanks to his industry, many a memory 
that we would not willingly let die, is consigned to the keeping of the printed page, 
which in this instance, as in so many others, will doubtless prove a more lasting re- 
cord than brass or marble.'— Uzhtlbmah's Magazine. 

Things to be Remembered in Daily Life. With 

Personal Experiences and Recollections. By John Timbs. F.S.A., 
Author of ' Things not Generally Known, &c. &c. With Frontis- 
piece. Fcp. 2s. 6d. cloth. 
' While Mr. Timbs claims for this volume the merit of being more reflective 

than its predecessors, those who read it will add to that merit— that it is equally 

instructive.'— Notbs and Qukribs. 

* No portion of this book is without value, and several biographical sketches 

which it contains are of great interest " Things to be Remembered in Daily 

Life" is a valuable and memorable book, and represents great research, and con- 
siderable and arduous labour.'— Mob>'i*g Post. 

* Mr. Timbs's personal experiences and recollections are peculiarly valuable, as 
embodying the observations of an acute, intelligent, and cultivated mind. " Things 
to be Remembered " carries with it an air of vitality which augurs well for per- 
petuation.'— Obsbbveb. 

School-days of Eminent Men. Containing Sketches 

of the Progress of Education in England, from the Reign of King 
Alfred to that of Queen Victoria ; and School and College Lives of 
the most celebrated British Authors, Poets, and Philosophers; 
Inventors and Discoverers; Divines, Heroes, Statesmen, and Legis- 
lators. By John Timbs, F.S.A. Second Edition, entirely revised 
and partly re-written. With a Frontispiece hy John Gilbert, 
IS Views of Public Schools, and 20 Portraits by Harvey. Fcp. 3s. 6d. 
handsomely bound in cloth. 

Extensively used, and specially adapted for a Prize-Book at Schools. 
he idea is a happy one, and its execution equally so. It is a book to interest all 
boys, but more especially those of Westminster, Eton, Barrow, Rugby, and Win- 
duster t for of these, as of many other schools of high repute, the accounts are full 
and interesting.'— Notes ahd Quibibs. 

Something for Everybody; and a Garland for the 

Year. J*y John Timbs, F.S.A., Author of * Things Not Generally 
Known,' Ac. With a Coloured Title, post 8vo. 3s. 6d. cloth. 

* This volume abounds with diverting and suggestive extracts. It seems to us 
particularly well adapted for parochial lending libraries.'— Satubdat Review. 

'Full ot odd, quaint, out-of- the-way bits of information upon all imaginable 
subjects is this amusing volume, wherein Mr. Timbs discourses upon domestic, rural, 
metropolitan, and social life; interesting nooks of English localUicav ttav«rWuc*«ft&> 
customs and old-world observances! and, we uee&Yiax&Yi %&e>Oto.^\T&tai^fi«feXB.we.'i 
well and pJeasantJy upon all.'— Notxs a»d CfcQK*u»,3*&3 V^I&Kl. 
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A SERIES OF ELEGANT GIFT-BOOKS. 

Truths Illustrated by Great Authors ; A Dictionary 

of nearly Four Thousand Aids to Reflection, Quotations of Maxims, 
Metaphor*, Counsels. Cautions, Proverbs. Aphorisms, Ac. Ac. In 
Prose and Ver»e. Compiled from the Great Writers of all Ages 
and Countries. Eleventh Edition, fcap. 8vo. cloth, gilt edges, 
668 pp. 5s. 

' The quotations are perfect gemi i their •election evinces sound judgment and an 
excellent taste.'— Dispatch. 

• We accept the treasure with profound gratitude— It should And its way to tvsry 
home.'— Era. 

' We know of no better book of its kind.'— Exaju van. 

The Philosophy of William Shakespeare; delineating, 

in Seven Hundred and Fifty Passages selected from his Plays, the 
Multiform Phases of the Human Mind. With Index and References. 
Collated, Elucidated, and Alphabetically arranged, by the Editors 
of * Truths Illustrated by Great Authors.' Second Edition, fcap. 
8vo. cloth, gilt edges, nearly 700 pages, with beautiful Vignette 
Title, price 5s. 

Ejy* A glance at this volume will at ones show Its superio ri ty to DoddV Beauties,' 
or any other volume of Shakespearian ■elections. 

Songs of the Soul during its Pilgrimage Heaven- 
ward: being a New Collection of Poetry, illustrative of the Power 
of the Christian Faith ; selected from the Works of the most emi- 
nent British, Foreign, and American Writers, Ancient and Modern, 
Original and Translated. By the Editors of ' Truths Illustrated by 
Great Authors/ Ac Second Edition, fcap. 8vo. cloth, gilt edges, 
638 pages, with beautiful Frontispiece and Title, price 5s. 

gjaW* This elegant volume will be appreciated by the admirers of ' The Christian 
Year.' 

The Beauty of Holiness ; or, The Practical Christian's 

Daily Companion : being a Collection of upwards of Two Thousand 
Reflective and Spiritual Passages, remarkable for their Sublimity, 
beauty, and Practicability ; selected from the Sacred Writings, ana 
arranged in Eighty-two Sections, each comprising a different theme 
for meditation. By the Editors of ' Truths Illustrated by Great 
Authors.' Third Edition, fcap. 8vo. cloth, gilt edges, 636 pp., As. 

* Every part of the 8acred Writings deserves our deepest attention and research, 
but all, perhaps, may nut be equally adapted to the purposes of meditation and 
reflection. Tho*e, ihc.eforo, who are in the constant habit of consulting the Bible 
will not object to a selection or some of its most sublime and impressive passages, 
arranged and classed ready at once to meet the eye.'— Jfixx&ACT whom. Pjucface. 



Events to be Remembered in the History of England. 

Forming a Series of interesting Narratives, extracted from the Pages 
of Contemporary Chronicles or Modern Historians, of the most Re- 
markable incurrences in each Reign ; with Reviews of the Manners, 
Domestic Habits , Amusements, Costumes, Ac Ac, of the People, 
Chronological Table, Ac By Charles Sblbt. Twenty-fifth 
Edition, 12mo. fine paper, with Nine Beautiful Illustrations by 
Anelay, price 8s. 6d. cloth, elegant, gilt edges. 

N.B.— A School Editiov, without the Illustrations, 2s. 6d. cloth. 

$B m Great care has been taken to reciter \\\Y%tooY\ntt\^«c&<n\«JblQ to the most 
fastidious, by excluding everything, lYvax co\x\& not X* xtiA. %\tra&. Vtv «t\vwA» vul 
/amilies, and by abttimnot from au party syVsW, %Y&» V& \p>Y.\ta» %* Va-nNwaym* 
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BOOKS FOR NUBSERY OR MATERNAL 

TUITION. 

The First or Mother's Dictionary. By Mrs. Jameson 

(formerly Mrs. Mukphy). Tenth Edition. 18mo. 2s. 6d. cloth. 

•»* Common expletives, the names of familiar objects, technical terms and 
words, the knowledge of which would be useless to children, or which could not 
well be explained in a manner adapted to the infant capacity, have been entirely 
omitted. Most of the definitions are short enough to be committed to memory ; or 
they may be read over, a page or two at a time, till the whole are sufficiently im- 
pressed on the mind. It will be found of Advantage if the little pupils be taught to 
look out for themselves any word they may meet with, the meaning of which they 
do not distinctly comprehend. 

School-Room Lyrics. Compiled and Edited by 
Anne Knight. New Edition. l8mo. is. cloth. 

La Bagatelle ; intended to introduce Children of five 
or six years old to some knowledge of the French Language. Re- 
vised by Madame N. L. New Edition, with entirely New Cuts. 
18mo. 2s. 6d. bound. 

This little work has undergone a most careful revision. The orthography has 
been modernized, and entirely new woodcuts substituted for the old ones. It is now 
offered to parents and others engaged in the education of young children, as well 
adapted for familiarizing their pupils with the construction and sounds of the 
French language, conveying at the same time excellent moral lessons. 

* A very nice book to be placed in the hands of children ; likely to command 
their attention by its beautiful embellishments.'— Papkks fob tub Schoolmaster. 

• A well-known little book, revised, improved, and adorned with some very pretty 
new pictures. It is, indeed, French made very easy for very little children. 

Ths School and the Tkachbb. 

Chickseed without duckweed : being very Easy and 

Entertaining Lessons for Little Children. In Three Farts. Part I. 
in words of three letters. Part II. in words of four letters. Part III. 
in words of five or more letters. New Edition, with beautiful 
Frontispiece by Anelay, 12mo. Is. cloth. 

A book for every mother. 

Peter Parley's Book of Poetry. With numerous 

Engravings New Edition, revised, with Additions, 16mo. Is. 6d. 
cloth. 

This little volume consists, in part, of extracts from various publications, and in 
part of original articles written for it. It is designed to embrace a variety of pieces, 
some grave, and some gay ? some calculated to amuse, and some to instruct ; some 
designed to store the youthful imagination with gentle and pleasing images ; some 
to enrich the mind with useful knowledge ; some to impress the heart with senti- 
ments of love, meekness, truth, gentleness, and kindness. 

Cobwebs to Catch Flies ; or Dialogues in short sen- 
tences. Adapted for Children from the age of three to eight years. 
In Two Parts. Part I. Easy Lessons in words of three, four, five, 
and six letters, suited to children from three to five years of age. 
Part II. Short Stories for Children from five to eight years of age. 
12mo. 2s. cloth gilt. 

*** The Parts are sold aepM^^^Tvcfc'V*. s»*aa~ 
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DELAMOTTE'S WOBKS 
ON ILLUMINATION, ALPHABETS, &c. 

A Primer of the Art of Illumination, for the use of 

Beginners, with a Rudimentary Treatise on the Art, Practical 
Directions for its Exercise, and numerous Examples taken from 
Illuminated MSS., and beautifully printed in gold and colours. By 
P. Delamottb. Small 4to. price 9s. cloth antique. 

* A handy book, beautifully illustrated j the text of which ia well written, and 

calculated to be useful The example* of ancient MSS. recommended to the 

student, which, with much good sense, the author chooses from collections accessible 
to all, are selected withjudgment and knowledge, as well as taste.'— Athkkjcck. 

' Modestly called a Primer, this little book has a good title to be esteemed a 
manual and guide-book in the study and practice of the different styles of letter- 
ins; used by the artistic transcribers of past centuries.... An amateur may with this 
silent preceptor learn the whole art and mystery of illumination.' — Spectator. 

' The volume is very beautifully got up, and we can heartily recommend it to the 
notice of those who wish to become proficient in the art.'— English Chcbchmak. 

4 We are able to recommend Mr. Delamotte's treatise. The letterpress is modestly 
but Judiciously written ; and the illustrations, which are numerous and well chosen, 
are beautifully printed in gold aud colours.' — Ecclksiolooist. 

The Book of Ornamental Alphabets, Ancient and 

Mediaeval, from the Eighth Century, with Numerals. Including 
Gothic, Church-Text, large and small ; German, Italian, Arabesque. 
Initials for Illumination, Monograms, Crosses, &c, &c, for the use 
of Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. Ac. Collected and Engraved by F. Delamotte, and printed in 
Colours. Sixth Edition, royal 8vo. oblong, price 4s. cloth. 

* A well-known engraver and draughtsman has enrolled in this useful book the 
result of many years' study and research. For those who insert enamelled sen- 
tences round gilded chalices, who blazon shop legends over shop-doors, who letter 
church walls with pithy sentences from the Decalogue, this book will be useful. 
Mr. Delamotte's book was wanted.' — Atbrsmvu. 

Examples of Modern Alphabets, Plain and Ornamen- 
tal. Including German, Old English, Saxon, Italic, Perspective, 
Greek, Hebrew, Court Hand, Engrossing. Tuscan, Riband, Gothic, 
Rustic,and Arabesque, with several original Designs, and Numerals. 
Collected and Engraved by F. Delamotte, and printed in Colours. 
Royal 8vo. oblong, price 4s. cloth. 

* To artists of all classes, but more especially to architects and engravers, this very 
handsome book will be invaluable. There is comprised in it every possible shape 
into which the letters of the alphabet and numerals can be formed, and the talent 
which has been expended in the conception of the various plain and ornamental 
letters is wonderful.' — Standard. 

Mediaeval Alphabet and Initials for Illuminators. 

By F. G. Delamotte. Containing 21 Plates, and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. Willis 
Beooks. Small 4to. 6s. cloth gilt. 

* A volume in which the letters of the alphabet come forth glorified in gilding and 
all the colours of the prism interwoven and intertwined and intermingled, some- 
times with a 6ort of rainbow arabesque. A poem emblazoned in these characters 
would be only comparable to one of those delicious love letters symbolised in a 
bunch of flowers well selected and cleverly arranged.' — Sun. 

The Embroiderer's Book of Design, containing Initials, 

Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesiastical 
Devices, Mediaeval and Modern. Alphabets and National Embloiiis. 
By F. Delamotte. "Printed \u CoVouxa. QjVAqw^t^^.^sq. fcs.ed." 
in ornamental boards. 
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The Fables of Babrius. Translated into English Verse 

from the Text of Sir G. Cor ne wall Lewis. By the Rev. Jakes 
Davibs, of Lincoln Coll. Oxford. Fcp. 6s. cloth antique. 
•"Who was Babrius?" The reply may not improbably startle the reader. 
Babrius was the real, original ASsop. Nothing is so fabulous about the fables of our 
childhood as their reputed authorship.' — Daily News. 

* A fable-book which is admirably adapted to take the place of the imperfect 
collections of ASsopian wisdom which have hitherto held the first place in our 
juvenile libraries.' — Hereford Timbs. 

NEW ANECDOTE LIBRARY. 

Good Things for Railway Readers. 1000 Anecdotes, 

Original and Selected. By the Editor of * The Railway Anecdote- 
book.' Large type, crown 8vo. with Frontispiece, 2s. 6d. 

* A capital collection, and will certainly become a favourite with all railway 
readers.'— RKAi'fcR. 

* Just the thing for railway readers.'-^LoNDOK Rkvibw. 

* Fresh, racy, and original.'— John Bdli . 

* An almost interminable source of amusement, and a ready means of rendering 
tedious journeys short.' — Mining J<>crkal. 

4 Invaluable to the diner-out.'— Illustrated Timbs. 

Sidney Grey : a Tale of School Life. By the Author 

of * Mia and Charlie/ Second Edition, with six beautiful Illustra- 
tions. Fcp. 3s. 6d. cloth. 

The Innkeeper's Legal Guid What he Must do, 

What he May Do, and What he May Not Do. A Handy-Book to 
the Liabilities, limited and unlimited, of Inn-Keepers, Alehouse- 
Keepers, Refreshment-House Keepers, Ac. With verbatim copies 
of the Innkeeper's Limited Liability Act, the General Licensing 
Act, and Forms. By Richard T. Tidswell, Esq., of the Inner 
Temple, Barrister-at-Law. Fcp. Is. 6cL cloth. 

* Every licensed victualler in the land should have this exceedingly clear and 
well arranged manual.' — Sunday Times. 

The Instant Eeckoner. Showing the Value of any 

Quantity of Goods, including Fractional Parts of a Pound Weight, 
at any price from One Farthing to Twenty Shillings; with an 
Introduction, embracing Copious Notes of Coins, "Weights, Mea- 
sures, and other Commercial and Useful Information : and an Ap- 
pendix, containing Tables of Interest, Salaries, Commissions, &c. 
24mo. Is. 6d. cloth, or 2s. strongly bound in leather, 
fy Indispensable to every housekeeper. 

Science Elucidative of Scripture, and not antago- 
nistic to it. Being a Series of Essays on— 1. Alleged Discrepancies i 
2. The Theories of the Geologists and Figure of the Earth ; 3. The 
Mosaic Cosmogony; 4. Miracles in general— Views of Hume and 
Powell; 5. The Miracle of Joshua— Views of Dr. Colenso: The 
Supernaturally Impossible; 6. The Age of the Fixed Stars— their 
Distances and Masses. By Professor J. R. Young, Author of ' A 
Course of Elementary Mathematics/ &c. Ac. Fcp. 8vo. price 5s. 
cloth lettered. 
4 Professor Young's examination of the early verses of Genesis, in connection with 

modern scientific hypotheses, is excellent.'— Enolish Churchman. 
4 Distinguished by the true spirit of scientific inquiry, by great knowledge, by 

keen logical ability, and by a style peculiarly clear, easy, and energetic' 

» No one can rise from its perusal "without "teV&fc Ynv&rewsA "^VCa. *. *«osfe <A ^fcafc 
lingular weakness of modern scepticism.'— BKT?TYai"NLKQM.vM». 
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The Vicak of Wakefield. 

Goldsmith's Poetical Woeks. 

Falconer's Shipwreck. 

Rasselas. 

Sterxe'sSentimentalJournet. 

Locke on the Understanding. 

Thomson's Seasons. 
JyciiBALD'8 Nature and .Vrt. 
Bloomfield's Farmer's Boy, \ Y atji, x«d \ \*ara\^. 



\ 



Scott's Lady of the Lake. 

Scott's Lay. 

Walton's Angler, 2 Parts, Is. 

Elizabeth ; or, The Exiles. 

Cowfkk'b Task. 

Pope's Essay and Blair's Grave. 

Gray and Collins. 



Mysteries of Life, Death, and Futurity. Illustrated 

from the best and latest Authorities. Contents : — Life and Time ; 
Nature of the Soul; Spiritual Life; Mental Operations ; Belief 
and Scepticism; Premature Interment; Phenomena of .Death: 
Sin and Punishment ; The Crucifixion of Our Lord ; The End or 
the World ; Man after Death ; The intermediate State ; The Great 
Resurrection; Recognition of the Blessed: The Day of Judgment; 
The Future States, &c. By Horace Welby. With an Emblematic 
Frontispiece, fcp. 5s. cloth. 

* This book is the result of extensive reading, and careful noting ; It Is sueh a 
common-place book a* some thoughtful divine or physician might have compiled, 
gathering together a vast variety of opinions and speculations, bearing on physio- 
logy, the phenomena of life, and the nature and future existence of the soul. We 
know of no work that so strongly compels reflection, and so well assists it.' 

LONIK/K Kkvikw. 

* A pleasant, dreamy, charming, startling little volume, every page of widen 
sparkle* like a gem in an antique setting.'— Weekly Dispatch. 

• The scoffer might read these pages to his profit, and the pious believer will be 
charmed with them. Burton's *• Anatomy of Melancholy " is a fine suggestive 
book, and full of learning t and of the volume before us we are Inclined to speak in 
the same terms.'— Eka. 

Predictions Realized in Modern Times. Now first 

Collected. Contents: — Days and Numbers; Prophesying Alma- 
nacs ; Omens ; Historical Predictions ; Predictions of the French 
Revolution ; The Bonaparte Family ; Dis?overies and Inventions 
anticipated; Scriptural Prophecies, Ac. By Horace Welby. 
With a Frontispiece, fcp. 5s. cloth. 

• This is an odd but attractive volume, compiled from various and often little- 
known nources, and is full of amusing reading/ — Critic. 

' A volume containing a variety of curious and startling narratives on many 
points of supernaturalism, well calculated to gratify that love of the marvellous 
which is more or less inherent in us all.'— Not«s and Qukbiis. 

Tales from Shakespeare. By Charles and Miss 

Lamb. Fourteenth Edition. With 20 Engravings, printed on toned 
paper, from designs by Harvey, and Portrait, fcp. 8s. Gd. cloth elegant. 

The Tongue of Time ; or, The Language of a Church 
Clock. By William Harbison, A.M., Domestic Chaplain to H.R.H. 
the Duke of Cambridge : Rector of Birch. Essex. Sixth Edition, 
with beautiful Frontispiece, fcp. 2s. 6d. cloth. 

Hours of Sadness; or, Instruction and Comfort for 

the Mourner : Consisting of a Selection of Devotional Meditations, 
Instructive and Consolatory Reflections, Letters, Prayers, Poetry, 
Ac. from various Authors, suitable for the bereaved Christian. 
Second Edition, fcp. 4s. 6d. cloth. 

The Pocket English Classics. 32mo. neatly printed, 

bound in cloth, lettered, price Sixpence each : — 
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WOBKS BY THE AUTHOR OP ' A TRAP 
TO CATCH A SUNBEAM.' 

* In telling a simple story, and in the management of dialogue, the Author is 
excelled by few writers of the present day.'— Litkkart Gazkttk. 

A Trap to Catch a Sunbeam. Thirty-fifth Edition, 

price 9d. cloth ; 6d. sewed. 

* Aide tot, et le del Voider a, is the moral of this pleasant and interesting story, to 
which we assign in this Gazette a place immediately after Charles Dickens, as its 
due, for many passages not unworthy of him, and for a general scheme quite in 
unison with his best feelings towards the lowly and depressed.' — Literary Gazkttk. 

IT"?* A Cheap Edition of the above popular story has been prepared 
for distribution. Sold only in packets price Is. containing 1 2 copies. 

Also, by the same Author, each price 9d. cloth ; 6d. sewed 

• COMING HOME ; » a New Tale for all Readers. 
OLD JOLLIFFE ; not a Goblin Story. 

The SEQUEL to OLD JOLLIFFE. 
The HOUSE on the ROCK. 

• ONLY ; ' a Tale for Younjz and Old. 
The CLOUD with the SILVER LINING. 
The STAR in the DESERT. 

AMY'S KITCHEN, a Village Romance: a New Story. 

• A MERRY CHRISTMAS/ 

SIBERT'S WOLD. Third Edition, 2s. cloth, limp. 

The DREAM CHINTZ. With Illustrations by James Godwin. 
2s. 6d. with a beautiful fancy cover. 

Sunbeam Stories. A Selection of the Tales by the 

Author of ' A Trap to Catch a Sunbeam/ &c. Illustrated by 
Absolon and Anelav. Ftest Series. Contents :— A Trap to Catch 
a 8unbeam— Old Jolliffe— The Sequel to Old Jolliffe— The Star in 
the Desert— ' Only '—•* A Merry Christmas/ Fcap. 3s. 6d. cloth, 
elegant. 

Sunbeam Stories. Second Series. Illustrated by Ab- 
solon and Anelay. Contents : — The Cloud with the Silver Lining 
—Coming Home— Amy's Kitchen— The House on the Rock. Fcap. 
3s. (3d. cloth elegant. 

Sunbeam Stories. Third Series. Illustrated by 

James Godwin, &c. Contents :— The Dream Chintz— Sibcrt's Wold ; 
or, Cross Purposes. Fcap. price 3s. 6d cloth elegant. 

Little Sunshine : a Tale to be Read to very Young 

Children. By the Author of ' A Trap to Catch a Sunbeam/ In 
square 16mo. coloured borders, engraved Frontispiece and Vig- 
nette, fancy boards, price 2s. 

♦Just the thing to rivet the attention of children.*— Stamford Mercury*. 

4 Printed in the sumptuous manner that children like best.'— Bra dvokd Qb&kbxu** 

* At pleasing a child's book as we recoiled ueelng.'— : S\.xww&uYL-c*,K\.'fe. 
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THE FRENCH LANGUAGE. 

M. de Fivas 1 Works for the Use of Colleges, Schools, 

and Private Students. 

The attention of Schoolmasters and Heads of Colleges is respectfully reqneeted to 
the following eminently useful series of French class-books, which have enjoyed an 
unprecedented popularity. A detailed prospectus will be sent on application. 

De Fivas' New Grammar of French Grammars; 

comprising the substance of all the most approved French Gram- 
mars extant, but more especially of the standard work ' La Gram- 
maire des Grammaires,' sanctioned by the French Academy and 
the University of Paris. With numerous Exercises and Examples 
illustrative of every Eule. By Dr. V. de Fivas, M.A., F.E.I.8., 
Member of the Grammatical Society of Paris, &c. &c. Twenty- 
eighth Edition, price 3s. 6cL handsomely bound. 

* At once the simplest and most complete Grammar of the French language. To 
the pupil the effect is almost as if he looked into a map, so well-defined is the course 
of study as explained by M. de Fivas.'— Litekaky Gazette. 

•+• A Key to the above, price 3s. 6cL 

De Fivas' New Guide to Modern French Conver- 
sation ; or, the Student and Tourist's French Vade-Mecura ; con- 
taining a Comprehensive Vocabulary, and Phrases and Dialogues on 
every useful or interesting topic ; together with Models of Letters, 
Notes, and Cards; and Comparative Tables of the British and 
French Coins, Weights, and Measures: the whole exhibiting, in a 
distinct manner, the true Pronunciation of the French Language. 
Sixteenth Edition, 18mo. price 2s. 6d. strongly half-bound. 

* Voulez tous un guide aussi sur qu'infaillible pour apprendre la langue francaise, 
prenez le Guide de M. de Fivas : e'est I'indispensable manuel de tout Stranger.' 

„ L'Impaktial. 

De Fivas, Beautes des Ecrivains Francais, Anciens 

et Modernes. Ouvrage Classique a l'usage des Colleges et des 
Institutions. Dixierae Edition, augmentoc de Notes Historiques, 
G6ographiques, Philosophiques, Litt6raires, Grammaticales, et jBio- 
grapliiques. Twelfth Edition, 12mo. 8s. 6d. bound. 

' An elegant volume, containing a selection of pieces in both prose and verse, 
which, while it furnishes a convenient reading book for the student of the French 
language, at the same time affords a pleasing and interesting view of French litera- 
ture.'— Observer. 

De Fivas, Introduction a la Langue Francaise; 

ou, Fables et Contes Choisis ; Anecdotes Instructives, Faits Memo- 
rabies, &c. Avec un Dictionnaire de tous les Mots traduits en 
Anglais. A l'usage de la jcuuesse, et de ceux qui commencent k 
apprendre la langue francaise. Seventeenth Edition, 12mo. 2s. 6d. 
bound. 
' By far the best first French reading book, whether for schools or adult pupils.' 

Tait's Magazine. 

De Fivas, Le Tresor National; or, Guide to the 

Translation of English into French at Sight. Third Edition, 12mo. 
2s. 6d. bound. 

Le ' Trevor National ' consists of idiomatical and conversational phrases, anec- 



dotes told and untold, and scraps from various English writers, and is especially 
intended to produce by practice, in W\o&fc"wYvo\£«jm. French, a facility in expressing 
themselves in that language. 

%* A Key to the above. 12mo. «>». cYtfftv. 
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NO MORE LAWYERS' BILLS! 
Just published, New Edition, much enlarged. 12mo. cloth, price 6s. 8d. 

(saved at every consultation). 

Every Man's Own Lawyer : a Handy Book of the 

Principles of Law and Equity. By a Barrister. Comprising the 
Rights and Wrongs of Individuals, Mercantile and Commercial 
Law, Criminal Law, Parish Law, County Court Law, Game and 
Fishery Laws, Poor Men's Law ; the Laws of 



Bankruptcy 

Bets and Wager* 

Bills of Exchange 

Contracts 

Copyright, Patents, and Trade Marks 

Elections and Registration 

Insurance (Marine, Fire, and Life) 

Libel and Slander 

Marriage and Divorce 



Merchant Shipping 
Mortgages 
Settlements 

Stock Exchange Practice 
Trespass, IS uisances, &c 
Transfer of Land, &c. 
Warranties and Guarantees 
Form 8 of Wills, Agreements, Bonds, 
Notices, &c. 



Also Law for 

Landlord and Tenant— Master and Servant— Husband and Wife— Executors and 
Trustees— Heirs, Devisees, and Legatees— Guardian and Ward— Married Women 
and Infants— Partners and Agents— Lender and Borrower— Debtor and Creditor- 
Purchaser and Vendor— Companies and Associations— Friendly Societies— Clergy- 
men, Churchwardens, &c Medical Practitioners, &o.— Bankers— Farmers— Con- 
tractors — Stock and Share Brokers— Sportsmen, Gamekeepers— Farriers and Horse- 
dealers — Auctioneers, House Agents— Innkeepers, &c— Bakers, Millers, &c — 
Pawnbrokers — Surveyors — Railways, Carriers, &c. — Constables — Labourers — 
Seamen— Soldiers, &c &c. 

♦What it professes to be, a complete epitome of the laws of this country, 
thoroughly intelligible to non-professsional readers. The book is a handy one to 
have in readiness when some knotty point requires ready solution, and will be 
found of service to men of business, magistrates, and all who have a horror of 
spending money on a legal adviser.' — Bkll's Life. 

' A clearly worded and explicit manual, containing information that must be 
useful at some time or other to everybody/ — Mechanic's Magazink. 

* A work which has long been wanted, which is thoroughly well done, and which 
we most cordially recommend.' — Sunday Times. 



New Book by one of the Contributors to * The Reason Why* Series, 
and Assistant Editor of ' The Dictionary of Daily Wants* 

Now ready, Second and Cheaper Edition, 1 vol. crown.8vo. pp. 384, 

2s. 6d. cloth. 

The Historical Finger Post: A Handy Book of 

Terms, Phrases, Epithets, Cognomens, Allusions, Ac, in connexion 
with Universal History. By Edward Shelton, Assistant Editor 
of • The Dictionary of JJaily Wants,' &c. Ac. 

* A handy little volume, which will supply the place of " Haydn's Dictionary of 
Dates" to many persons who cannot afford that work. Moreover, it .contains some 
things that Haydn's book does not.'— Bookseller. 

* It is to the historical student and antiquarian what " Enquire Within" is to the 
practical housewife — not dispensing with stores of hard-acquired and well-digested 
knowledge, but giving that little aid whi<:h. in moments of hurry and business, is 
the true econoimser of time.'— Volunteer Service Gazette. 

* The idlest reader would find it convenient to have it within reach. ' 

Publishers' Circular. 

* Really a very useful work ; and, at the present day, when everybody is expected 
to be up in everything, as good a handy-book for cramming on the current subjects 
of conversation as any that we know. About 3000 subjects have all their place in 
this extraordinary collection, and although tersely given, the account of each is 
sufficient for ordinary purposes.' — Era. 

* A very desirable companion, as containing a variety of information, much of 
which could only be got by diligent inquiry and research. . . . Deserves a place as 
a book of reference on the shelves of the study or library.' 

Naval and Military Gtzxrrau 

* This most useful and admirably awa-n^&'Vva.Ti&s-WiV V^\xv\c^%\.t»^^v*»S5c\ 
lighten the labour of investigation, and oVt\«te aAoufc «.^ \*&\»\» «»x<2&.n!nxw^ 
voluminous publications.' — Wkrki.v Tvm«&. 



THE GERMAN LANGUAGE. 

Br. Falck Lebahn's Popular Series of German School-books. 

* As an educational writer in the German tongue, Dr. Lebahn stands alone; none 
other ha* made even a distant approach to Aim.'— British 8ta*dabd. 

Lebahn's First German Course. Third Edition. 

Crown 8vo. 2s. 6d. cloth. 

* It is hardly possible to have a simpler or better book for beginners in German.* 

ATHKNjSOM. 

* It is really what it professes to be — a simple, elear, and concise introduction to 
the German Language.' — Critic. 

Lebahn's German Language in One Volume. Seventh 

Edition, containing— I. A Practical Grammar, with Exercises to 
every Rule. II. Undine ; a Tale : by De la Mottb Fouque, with 
Explanatory Notes of all difficult words and phrases. III. A 
Vocabulary of 4,500 Words, synonymous in English and German. 
Crown Svo. 8s. cloth. With Key, 10s. 6d. Key separate, 2s. 6d. 

* The best German Grammar that has yet been published.' — Mobptino Post. 

* Had we to recommence the study of German, of ail the German grammars 
which we have examined— and they are not a few — we should unhesitatingly say, 
Falck Lebahn's is the book for us.'— Educational Times. 

Lebahn's Edition of Schmid's Henry von Eichen- 

fels. With Vocabulary and Familiar Dialogues. Seventh Edition. 
Crown 8vo. 3s. 6d. cloth. 

* Equally with Mr. Lebahn's previous publications, excellently adapted to assist 
self-exercise in the German language.'— 8pcotatob. 

Lebahn's First German Reader. Fifth Edition. Cr. 

8vo. 3s. 6d. cloth. 
'Like all Lebahn's works, most thoroughly practical.'— Britaitkia. 

* An admirable book for beginners, which indeed may be used without a master.' 

Lsadkr. 

Lebahn's German Classics; with Notes and Complete 

Vocabularies. Crown 8vo. price 3s. 6d. each, cloth. 

PETER SCHLEMIHL, the Shadowless Man. By Chamisso. 
EGMONT. A Tragedy, in Five Acts, by Goethe. 
WILHELM TELL. A Drama, in Five Acts, by Schiller. 
GOETZ VON BERLICHINGEN. A Drama. By Goethe. 
PAG ENSTRE ICH B, a Page's Frolics. A Comedy, by Kotzebue. 
EMILIA GALOTTI. A Tragedy, in Five Acts, by Lebsiwg. 
UNDINE. A Tale, by Fouque. 
SELECTIONS from the GERMAN POETS. 

* With such aids, a student will find no difficulty in these masterpieces.' 

Atukbmvk. 

Lebahn's German Copy-Book: being a Series of Exer- 
cises in German Penmanship, beautifully engraved on Steel. 4to. 
2s. 6d. sewed. 

Lebahn's Exercises in German. Cr. 8vo. 3s. 6d. cloth. 

4 A volume of " Exercises in German," including in itself all the vocabularies 
they require. The book is well planned ; the selections for translation from German 
into English, or from English into German, being sometimes curiously well suited 
to the purpose for which they are taken.'— -Examiner. 

Lebahn's Self-Instructor in German. Crown 8vo. 

6s. 6d. cloth. 
' One of the moat amusing elementary reading-books that ever passed under our 
/lands.' — John Bull. 
* The student could have i\o guide *uper\ox to!A.T."L*&*2toO 
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Just published, in a closely-printed Volume, in a clear and legible type, 

post 8vo. 5s. cloth. 

The Domestic Service Guide to Housekeeping; 

Practical Cookery ; Pickling and Preserving ; Household Work ; 
Dairy Management : the Table and Dessert ; Cellarage of Wines ; 
Home-Brewing ana Wine-Making; the Boudoir and Dressing- 
room ; Invalid Diet; Travelling; Stable Economy; Gardening, &c. 
A Manual of all that pertains to Household Management :from the 
best and latest authorities, and the communications of Heads of 
Families ; with several hundred new recipes. 

* A really useful Quide on the important subjects of which it treats.'— 8pkctatob. 
' The best cookery-book published for many years.'— Bsxl's Mkssxsgek. 

* This " Domestic Service Guide " will become, what it deserves to be, very 
popu lax.* — R* a dkk. 

* This book is characterised by a kindly feeling towards the classes it designs to 
benefit, and by a respectful regard to religion.'— Record. 

* We find here directions to be discovered in no other book, tending to save ex- 
pense to the pocket, as well as labour to the head. It is truly an astonishing 
book. '—John Bull. 

* This book is quite an encyclopaedia of domestic matters. We have been greatly 
pleased with the good sense and good feeling of what may be called the moral direc- 
tions, and the neatness and lucidity of the explanatory details.'— Coukt Cibcular. 

Just published, with Photographic Portrait and Autograph, and 
Vignette of Birthplace, fcp. cloth, price 8s. 6d. ; Cheap Edition, with- 
out Portrait, 2s. boards. 

Richard Cobden, the. Apostle of Free Trade: a 

Biography. By John McGilcheist, Author of 'The Life of Lord 

Dundonald/ &c. 
'The narrative is so condensed, and the style at once so clear and vigorous, that 
the volume is eminently entitled to a popular circulation. . . . We trust it will 
And its way to the book-shelves of thousands of working men.'— Morniag Stak. 

* The mind of Cobden, as it gradually developed itself, is unfolded before us, 
and the volume brings to a focus many most interesting expressions of the deceased 
statesman's views.'— Lon now Rkyikw. 

* Those who wish to know something of Richard Cobden will find instruction and 
interest in the book.*— Reader. 

The Robinson Crusoe of the Nineteenth Century. 

Just published, handsomely printed, post 8vo. with Portrait and 

Sketch Map, 3s. 6d. 

Cast Away on the Auckland Isles : a Narrative of 

the "Wreck of the * Grafton,' and of the Escape of the Crew, after 
Twenty Months' Suffering. Prom the Private Journals of Captain 
Thomas Musgbave. Together with some Account of the Auck- 
lands. Also, an Account of the Sea Lion (originally written in 
seal's blood, as were most of Captain Musgrave's Journals). Edited 
by John J. Shillinglaw, F.E.G.S. 
The T1MK8 Correspondent (December 19, 1865) says that Captain Musgrave's 

Diary * is almost as interesting as Daniel Defoe, besides being, as the children say, 

••alltrue.*" 

* It is beldom, indeed, that we come upon a sea narrative now-a-days as interesting 
tt this.'— Lloyd's Nkwspapbr. 

* Does anyone want to measure the real gulf which dividjsf truth from fiction, let 
him compare Captain Musgrave's narrative with ♦•Enoch Arden." *— Reads*. 

' • Truth is here stranger than any fiction.'— Nmws or tbk Wobld. 

•A more interesting book of travels and privation has not appeared since 
** Robinson Crusoe » " and it has this advantage over the work of fiction, that it is 
a fact.*— Observer. 

* Since the days of Alexander Selkirk, few mote tatete«un% uaxteMxeabam vuea. 

the light.'— MMLUOVMIM SPbCTATOR. 

•A stem realisation of Defoe's Ima^ntAivfiYjWiOT^^VCsi v**\*& ttnn&&a» «A. 
severer hardship*. '—court U&cviAfc. 
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WORKS IN ENGINEERING* ARCHITECTURE. 
MECHANICS, SCIENCE, &0. 

THE YEARBOOK of FACTS in SCIENCE and ART. 
Exhibiting the moat important Improvements and Discoveries of the past 
year in Mechanics an<! the Useful Arts, Natural Philosophy, Electricity, Chemistry, 
Zoology and Hotsny, Geology and Mineralogy. Meteorology and As tr onomy. By 
John T1MM.F.S.A. (Published Annually.) 

CeT* This work records the proceedings of the principal scientific societi es, andk 
indisncnsnltlo fir such as wish to possess a faithful picture of the latest novelties of 

science and the arts. 

AIDE-MEMOIRE to the MILITARY SCIENCES j framed 
from Contributions of Officers of the different Rerrioes, and edited by a Com- 
mittee of the Corps of Royal Mutineers. S vols, royal ivo. upwards of 50* Engravings 
and Woodcuts, in extra cloth boards, and lettered, eH. 10s. t or may be had in six 
separate parts, paper boards. 

OMIB HIGH -PRESSURE STEAM-ENGINE. By Dr. 

L Ernst Alran, Practical Machine Maker, Plan, Mecklenburg. Translated 
from the German, by William Pols, C.E., F.R.AJ3., Assoc Inst. CJE. 8vo. with 
18 fine Plates, 16s. 6d. cloth. 

PRACTICAL and THEORETICAL ESSAY on 

__ OBLIQUE BRIDQF8. With 13 large Folding Plates. BtOiohu W.Bdck, 
M. Inst. C.E. 8econd Edition, corrected by W. H. Bablow, M. Inst. G.E. Imperial 
8vo. 12s. cloth. 

J HIE PRACTICAL RAILWAY ENGINEER ByGDBYS- 
dals Dpmpsby, Civil Engineer. Fourth Edition, revised and greatly extended, 
ith 71 -loublo quarto Plates, 73 Woodcuts, and Portrait of Q. iStbfbuuwsom. One 
large vol. 4 to. £3. lis. 6d- cloth. 

SN IRON SHIP-BUILDING; with Practical Examples and 
Details, in Twenty-four Plates, together with Text containing Descriptions, 
rianatimis, and General Remarks. By Joan Grantoam, C.E., Consulting Engi- 
neer, and Naval Architect. (Xcw Edition in jm partition.) 

A TREATISE on the PRINCIPLES and PRACTICE of 

/V LEV K.LI. ING. By Frederick W. Simms, M. Tnst. C.E. Fourth Edition, 
with the Addition of Mr. Law's Practical Examples for setting out Railway Curves, 
and Mr. Trautwine's Field Practice of Laying out Circular Curves. With 7 Plates 
and numerous Woodcuts, 8vo. 8s. 6d. cloth. 

0" Trautwine on Laying out Circular Curves is also sold separately, price Ss sewed. 

PRACTICAL TUNNELLING. By Frederick W. Simms, 

I M. Inst. C.E. Second Edition, with Additions by W. Davis Haikoix, C.E. 
Imperial 8vo., numerous Woodcuts and 16 Folding Plates, £1. Is. cloth. 

TABLES for the PURCHASING of ESTATES, Annuities, 
Advowsons. Ac, and for the Renewing of Leases t also for Valuing Reversionary 
Estates, Deferred Annuities, next Presentations, &c. By William Inwood, Architect. 
Seventeenth Edition, with considerable additions. 12mo. cloth, 7s. 

THE STUDENT'S GUIDE to the PRACTICE of 
DESIGNING, MEASURING, and VALUING ARTIFICERS' WORK* 
with 43 Plates and Woodcuts. Edited by Edward Dobson, Architect and Surveyor. 
Second Edition, with Additions on Design, by E. Lacy Garbbtt, Architect. One Vol. 
8vo. extra cloth, 9s. 

A GENERAL TEXT-BOOK, for the Constant Use and 
Reference of Architects, Engineers, Surveyors, Solicitors, Auctioneers, Land 
Agents, and Stewards. By Edward Rvdb, Civil Engineer and Land Surveyor ; to 
which are added several Chapters on Agriculture and Landed Property. By Professor 
Donaldson. One large thick vol. 8vo. with numerous Engravings, £1 . 8s. cloth. 

THE ELEMENTARY PRINCIPLES of CARPENTRY. 
By Thomas Trkdoold, Civil Engineer. Illustrated by Fifty-three Engravings, 
a Portrait of the Author, and several Woodcuts. Fourth Edition. Edited by PsTsa 
Barlow, F.R.8. One large Volume, 4to. £2. 2s. in extra cloth. 

TJINTS to YOUNG ARCHITECT*. ^ Qk™>™«; Wight- 

JTJ wick, Arch itect. Author of M The Palace ot Axdai\*xfcar*? to. %*k»&^&&ih^ 
with numerous Woodcuts, 8vo. extra cloVh, 7a. 
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"WORKS IN ENGINEERING, &c— continued. 

A MANUAL on EARTHWORK. By Alex. J. S. Graham, 
C.E., Resident Engineer, Forest of Dean Central Railway. With Diagrams. 
18mo. 2s. 6d. cloth. 

THE OPERATIVE MECHANIC'S WORKSHOP COM 
P ANION: comprising a great variety of the most useful Rules in .Vechanical 
Science, with numerous rabies of Practical Data and Calculated Results. Py W. 
Tkhtlkton, Author of * The Engineer's Common-Place Book,' &c. Seventh Edition, 
with 1 1 Plates. 12mo. price 5s. bound and lettered. 

rfHEORY of COMPOUND INTEREST and ANNUITIES, 

1. with TABLES of LOGARITHMS for the more difficult computations of In- 
terest, Discount, Annuities, &c., in all their Applications and Uses for Mercantile and 
State Purposes. By F. Tuomam, of the Soci6te Credit Mobilier. 12mo. 5s. cloth, 

THE ENGINEER'S, ARCHITECT'S, and CONTRAC- 
TOR'S POCKET BOOK (Lockwood and Co.'s, formerly Wbalb's), published 
Annually. With Diary of Kvbnts and Data connected with Engineering, Architec- 
ture, and the kindred Sciences. The present year's Volume is much improved by 
the addition of various useful articles. With 10 plates, and numerous Wood- 
cats, in roan tuck, gilt edges, 6s. 

THE BUILDER'S and CONTRACTORS PRICE BOOK 
(Lockwood and Co.'s. formerly Wbalk's), published Annually. Containing the 
latest prices for work in all branches of the Building Trade, with items numbered for 
easy reference. l2mo. cloth boards, lettered, 4s. 

THE TIMBER MERCHANT'S and BUILDER'S COM- 
P ANION. Containing new and copious TABLES, &c. By William Dowsing, 
Timber Merchant, Hull. Second Edition, revised. Crown 8vo. 3s. cloth. 

A SYNOPSIS of PRACTICAL PHILOSOPHY. Alpha- 
betically Arranged. Designed as a Manual for Travellers. Architects, 
Surveyors, Engineers, Student*, Naval < ifficers, and other Scientific Men. By the 
Rev. John Carr, M. A., of Trin. Coll. Camb. Second Edition, 18rao. cloth, 5s. 

nPHE CARPENTERS NEW GUIDE ; or, Book of Lines 

I for Carpenters, founded on the late Pierm Nicholson's standard work. A New 
Edition, revised by Arthur Ashpitpl, Arch. F.S.A. ; together with Practical Rules 
on Drawing, by Gaoaoa Pv««, Artist. With 74 Piates, 4to. price £1 Is cloth. 

'PREATISE on the STRENGTH of TIMBER, CAST 

I IRON, MALLEABLE IRON, and other Materials. By Pbtbr Barlow, F.R.8. 
V.S., Hon. Mem. Inst. C.E.,&c. A New Edition, by J. F.Hbather, M.A., of the B oval 
Military Academy, Woolwich, with Additions by Prof. Willis, of Cambridge. With 
19 Illustrations, 8vo. 18s. cloth. 

MATHEMATICS for PRACTICAL MEN ; beino; a Com- 
monplace Book of Pure and Mixed Mathematics, for the Use of Civil Engineers, 
Architects, and Surveyors. By Olinthus Gregory, LL.D. Enlarged by Hknrt 
Law. Fourth edition, revised, by J. R. Young, Author of 'A Course of Mathe- 
matics,' be. With 13 Plates, 8vo. £\ Is. cloth. 

THE LAND VALUERS BEST ASSISTANT, beinp; 
Tables on a very much improved Plan, for Calculating the Value of Estates. By 
R. Ho dson. Civil Engineer. New Edition, with Additions and Corrections, 4s. bound. 

A MANUAL of ELECTRICITY. Including Galvanism, 
Magnetism. Dia-Magnetism, Electro- Dynamics, Magno-Electricity, and the 
trie Telegraph. By Hknry M. Noad, Ph.D., F.C.S., Lecturer on Chemistry at 
St. George's Hospital. Fourth Edition, entirely re-written. illustrated by 500 Wood- 
cuts. 8vo. 41 4s. cloth. Sold also in Two Parts i Part I. Electricity and Galvanism, 8vo. 
16s. cloth. Part II. Magnetism and the Electric Telegraph, 8vo. 10s. 6d. cloth. 

DESIGNS and EXAMPLES of COTTAGES, VILLAS, 
and COUNTRY HOUSES. Being the Studies of Eminent Architects and 
Builders,consisting of Plans, Elevations, and Perspective Views ; with approximate 
Estimates of the cost of each. 4to. 67 Plates, XI Is. cloth. 

THE APPRAISER, AUCTIONEER, and HOUSE- 
„ , # AGENT'S POCKET ASSISTANT. By John Whebler, Valuer. Second 
Editon, 24mo. cloth boards, 2s. 6d. 

PRACTICAL RULES on DBAYraO, to ^sa ^oraata* 
Builder, and Young Student in ArcYvtacVoo*. Tiv Ow»*.<k%"fcxw v fccoS&s».<ft. 
A .Rudimentary Treatise on PenpectWe.' ^VCn \*T!\*Xft%.» KWU.*a~\*»«fc»« 
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THE BOOK FOB EVERY FABMEB. 

New Edition of Youaits Grazier, enlarged by R. Scott Burn. 
The Complete Grazier, and Farmer's and Cattle 

Breeder's Assistant. A Compendium of Husbandry, especially in 
the departments connected with the Breeding, Rearing, Feeding and 
General Management of Stock, the Management of the Dairy. &c. ; 
with Directions for the Culture and Management of Grass Land, of 
Grain and Root Crops, the Arrangement of Farm Offices, the Use of 
Implements and Machines; and on Draining, Irrigation, Warping 
Ac, and the Application and Relative Value of Manures. By 
William Youatt, Esq., V.8., Member of the Royal Agricul- 
tural Society of England. Author of * The Horse,' ' Cattle,' &c., 
Eleventh Edition, enlarged, and brought down to the present re- 
quirements of Agricultural Practice by Robert Scott Burn, one 
of the Authors of ' The Book of Farm Implements and Machines,' 
and of * The Book of Farm Buildings,' Author of ' The Lessons of 
My Farm,' and Editor of ' The Y ear- Book of Agricultural Facts.' 
In one large 8vo. volume, pp. 784, with 215 Illustrations, price £1 Is. 
strongly half-bound. 

* The standard, and text-book, with the farmer and grazier.' 

Farm kr's Magazihb. 

* A valuable repertory of Intelligence for all who make agriculture a pursuit, 
and especially for those who aim at keeping pace with the improvements of the age. 
. . . The new matter is of so valuable a nature that the volume is now almost 
entitled to be considered as a distinct work.'— Bull's M» ssenger. 

* The public are indebted to Mr. Scott Burn for undertaking the task, which he 
has accomplished with his usual ability, making such alterations, additions, and 
improvements as the changes effected in husbandry have rendered necessary.' 

Sporting Magazine. 

* A treatise which will remain a standard work on the subject as long as British 
agriculture endures.'— Mark Lank Express. 

* The additions are so numerous and extensive as almost to give it the character 
of a new work on general husbandry, embracing all that modern science and expe- 
riment have effected in the management of land and the homestead.' 

Sporting Review. 

* It is, in fact, a compendium of modern husbandry, embracing a concise account 
of all the leading Improvements of the day.'— New Sporting Magazine. 

The Lessons of My Farm: A Book for Amateur 

Agriculturists; being an Introduction to Farm Practice in the 
Culture of Crops, the Feeding of Cattle, Management of the Dairy, 
Poultry, Pigs, and in the Keeping of Farm-work Records. By 
Robert Scott Burn, Editor of ' The Year-Book of Agricultural 
Facts,' and one of the Authors of ' Book of Farm Implements and 
Machines,' and * Book of Farm Buildings.' With numerous Illus- 
trations, fcp. 6s. cloth. 

* A very useful little book, written in the lively style which will attract the amateur 
class to whom It is dedicated, and contains much sound advice and accurate descrip- 
tion.' Athenaeum. 

' We are sure the book will meet with a ready sale, and the more that there are 
many hints in it which even old farmers need not be ashamed to accept.' 

Morning Herald. 

♦A most complete introduction to the*whole round of farming practice. We 
believe there are many among us whose love of farming will make them welcome 
such a companion as this little book in which the author gives us his own expe- 
riences, which are worth a great deal.'— John Bull. 

'Never did book exercise a more ssAutaxy efitcX.VYvw\ ,,v "W^'^»rKv^A , ^«ai Acres." 
Mr. Burn has followed suit In a very ptm&csA «b& pVwacov. Y\\x\^««tV: 
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